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Down the sea of centuries man has sailed the ship of his dreams 
in pursuit of the pathway to peace. Perhaps his dreams may 
soon bear fruit. For the hope of a police power for world peace 
may yet become a reality at the close of the present conflict. 
In the struggle for the attainment of that aim, America pays 
tribute to the tireless efforts of every man and woman engaged 
in aircraft. For it is THEY who produce the power so essential 
to police the future peace. 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


1. By constructing subassemblie 


to manufacturers’ specifications. 


2. By designing parts for all types 
of airplanes. 


3. By re-engineering parts for 
mass production. 


4. By extending our research fa- 
cilities to aid the solution of any 
design or engineering problem. 


5. By building complete airplanes 
and airships. 
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Technical Functions and Responsibilities of the 
Civil Aeronautics Administration 


William A. M. Burden. 


Argronautics ApDMINIS- 
TRATION is primarily an operating 
and not a policy-making agency. Fed- 
eral policy in the field of civil aviation is 
determined by the Civil Aeronautics 
Board, composed of five members. It is 
the function of this independent and 
quasi-judicial Board to grant certificates 
of convenience and necessity to air-line 


*Special Aviation Assistant to the 
Secretary of Commerce. 


WILLIAM A. M. BURDEN* 


operators, regulate air-mail and_pas- 
senger rates, formulate civil air regula- 
tions for the greater safety of pilots and 
the general public, and lay out broad 
lines of policy for the development of 
aeronautics. 


The Civil Aeronautics Administra- 
tion is charged with carrying out and en- 
forcing the policies laid down by the 
Board. Since 1940 the Administration 
has been a bureau of the Department of 
Commerce, directly under an Assistant 
Secretary of Commerce, thus obtaining 
Cabinet representation. By the act of 
its creation the C.A.A. is not only em- 
powered to establish civil airways, land- 
ing areas, and other air-navigation 
facilities but in general is ‘‘to encourage 
and foster the development of civil 
aeronautics and air commerce in the 
United States and abroad.”’ 


Under Charles I. Stanton, Adminis- 
trator, the C.A.A. operates through 
four main divisions: Federal Airways; 
Airports; Safety Regulations; and 
the War Training Service, formerly the 
Civilian Pilot Training Program. At 
the present time it has approximately 
10,000 employees, more than 8,000 of 
whom are in the field engaged in operat- 
ing the airways and other technical 
services. At the request of the Army 
and Navy a considerable number of 
C.A.A. technicians have been sent to 
Alaska, our island possessions and bases, 
and to foreign shores to assist the mili- 
tary air forces in pioneering and main- 


The Airport Program 


CHARLES B. DONALDSON* 


Airports Service of the Civil 

Aeronautics Administration is 
charged with fostering airport develop- 
ment throughout the United States, its 
territories, and possessions. 

us Service plans and coordinates 
al civil airport development and cor- 

tes these plans with those of the 

y, Navy, and other Federal 
agencies. It recommends the allocation 
Supervises the expenditure of funds 
for airport development, 
etermines the necessity for all 
ederal expenditures for civil 
development. It supervises and 
meets the C.A.A. airport program now 


Director, Airports Service. 


engaged in the construction of public 
airports essential for the prosecution of 
the war. It prepares and distributes to 
Federal agencies, states, cities and other 
civic bodies, typical airport plans, de- 
signs, specifications, and bulletins per- 
taining to the planning and construction 
of airports. It reviews civil airport 
project applications, plans, and speci- 
fications involving the expenditure of 
Federal money, and processes certifi- 
cates of necessity for such development 
in accordance with Section 303 of the 
Civil Aeronautics Act. It collects and 
maintains current information on all 
civil airports in the United States. It 
conducts studies on airport zoning and 
advises on legal, financial, and engineer- 
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Charles I. Stanton, Administrator. 


taining a maze of global skyways along 
which our fighter and transport craft are 
flying day and night in ever increasing 
numbers to our far-flung battle fronts. 
Domestic airways alone total 35,000 
miles. 

The character, scope, and great 
variety of technical and engineering 
functions performed by C.A.A. are 
clearly indicated in the sections of the 
article which follow, each by an expert 
in his field. 


Charles B. Donaldson. 
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PACKAGES 


ENGINEERING REVIEW—SEPTEMBER, 1943 


to deliver the ‘‘eggs”’ 


HE PUNCH you need—when you need it—has 

been built into the G-E bomb-door drive shown 
below. Careful design, fine materials, and rigid tests have 
all contributed to making this power package one that 
will stand up under the toughest combat conditions. For 
example, one of the many outstanding features of this 
G-E power package is the winding structure which— 
because of a superior new insulating technique—is prac- 
tically indestructible under the severest overloads. 


TO DESIGNERS 


For complete information about G-E air- 
craft electric motors, send for our new 
catalog, GES-3108. General Electric Co., 
Schenectady, N. Y. 


You can count on G-E BOMB-DOOR DRIVES 
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ing matters concerning civil air- 


the Airports Service is divided into 
three principal units—the Office of the 
Director of Airports, the Planning and 
Survey Section, and the Engineering 
and Construction Section. 


PLANNING AND SURVEY 


The Planning and Survey Section 
ormulates the national airport develop- 
nent plan in cooperation with other 
divisions of C.A.A., the Civil Aero- 
sautics Board, and other Federal and 
Stateagenciesconcerned. It periodically 
determines and recommends what por- 
tions or units of the national plan shall 
‘ be improved or developed. It prepares 
future airport appropriation estimates, 
allects and distributes detailed informa- 
tion on existing airport facilities. It 
wnducts preliminary surveys and com- 
pies information on airport develop- 
ment, management, operation, and 
maintenance for the information and 
guidance of civic planning groups. 


Ss ENGINEERING AND CONSTRUCTION 


n The Engineering and Construction 
Section directs, coordinates, and super- 
vises engineering activities in connection 
it with airport construction projects. This 
Section maintains liaison with Federal 
and other agencies engaged or interested 
IS in airport design and construction. It 
= prepares and executes agreements be- 
tween the C.A.A. and other Federal 
construction agencies engaged in airport 
construction. It reviews all civil air- 
prt applications, plans, and specifica- 
tions which involve the expenditure of 
Federal funds, and recommends ap- 
propriate action. It prepares for gen- 
eal distribution designs, plans, specifi- 
cations, and endanle for airport and 
saplane base development. It studies 
aid recommends paving, lighting, and 
building design standards and construc- 
tion practices, and maintains consulting 
engineering services for public officials 
and other individuals interested in air- 
port development. 


Taz NationaL DeFreNse Airport 
GRAM 


Since the advent of war the efforts 
of the Service have been devoted en- 
titly to the National Defense Airport 
Program under which more than 550 
public airports have been developed or 
mproved to meet the military require- 
ments of the Army and Navy. Under 
us program local units of government, 
wher state, county, or city, are re- 
quired to own the airport property and 
‘tet into formal agreements with the 

Government to maintain and 
tperate the completed facilities as pub- 

“itports in the interests of civil 
‘vation. No byildings are constructed 
ee program. Development is 

to grading, drainage, paving of 
and installation of field light- 
twa jects must be approved by a 
7 composed of the Secretaries of 
@ Navy, and Commerce. 


FUNCTIONS AND RESPONSIBILITIES OF THE C.A.A., 


This program has been under way 
since the fall of 1940. Since that time 
approximately $400,000,000 has been 
appropriated for the purpose. In 1939 
the C.A.A. made a nationwide survey of 
the national airport situation and made 
recommendations to the Congress on a 
National Airport Program. As a result 
of this survey and report, a tentative 
national airport development plan was 
formulated for an eventual total of ap- 
proximately 4,000 public airports in 
the continental United States to serve 
civil aviation. The current airport 
program has generally followed the 
national airport plan formulated in 
1939, insofar as it has been possible to 
do so. Certain modifications have been 
necessary to satisfy the military re- 
quirements of the Army and Navy. 

These modifications of the original 
program have resulted in exceeding the 
national airport plan in the number of 
large airports built, for current require- 
ments have generally meant that larger 
airports were necessary for military use 
than were originally contemplated for 
future civil use at the same locations. 


Selecting a Location 


To illustrate the work of the Airports 
Service in carrying out this airport 
program, it might be well to describe the 
steps taken in following through a single 
project from its inception to its comple- 
tion. Planning of airports under the 
current program is a joint undertaking 
by the Army Air Forces, the Navy 
Bureau of Aeronautics, and the C.A.A. 
Since the only projects under the pro- 
gram are those of importance to the 
military services, if it is found by the 
Army or the Navy that their war neces- 
sities require airport facilities in a given 
general area, collaboration between the 
C.A.A. and the military branch is ef- 
fected to select a specific location that 
will properly serve military require- 
ments and at the same time offer the 
greatest use to civil aviation after the 
war. 

When a specific location has been 
selected, the Airports Service field repre- 
sentatives get in touch with the officials 
of the local government concerned, 
either city, township, county, or state, 
to ascertain their willingness to acquire 
the necessary property and participate 
in the sponsorship of such a project. 
If this preliminary investigation dis- 
closes that local sponsorship is possible, 
further investigation is made by Air- 
ports Service field engineers to ascertain 
the availability of suitable airport sites. 
If such are available, the project is then 
recommended by the C.A.A. to the Air- 
port Approval Board, consisting of the 
Secretaries of War, Navy, and Com- 
merce, for formal action and the alloca- 
tion of necessary funds. 


Project Approval 


When the project is approved by the 
Airport Approval Board and funds are 
allocated, a directive is issued by the 
Airports Service. This precisely de- 
scribes the development desired by the 
Army or the Navy and constitutes the 
working orders for proceeding with the 
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project. If the project is to be con- 
structed under the supervision of the 
C.A.A., the directive is issued to the 
Airways Engineering Division, which 
acts as the construction agency on all 
C.A.A. construction projects. If the 
project is assigned to the U.S. Corps 
of Engineers for construction, the direc- 
tive is issued to that agency. Copies of 
this directive are sent to the Airports 
Service representatives in the regional 
offices of the C.A.A. 

Upon receipt of the directive, the 
regional branch of the Airports Service 
issues the formal proposal to the local 
unit of government to build the airport 
facilities, stipulating the Federal re- 
quirements for participation, and carries 
on the negotiations with local officials 
on the required formal agreements with 
the Federal Government pertaining to 
sponorship, maintenance, and operation 
of the airport after completion. 

The regional branch of the Airports 
Service collaborates with the Airways 
Engineering branch in making pre- 
liminary inspections and surveys of 
airport sites preparatory to final selec- 
tion. These two branches of the C.A.A. 
in the region collaborate in the final site 
selection. 


Plans and Specifications 


After selection is made, detailed plans 
and specifications are prepared by the 
construction branch of the C.A.A. 
within the region which issues proposals 
for bids. The opening of bids and the 
award of contracts to the lowest re- 
sponsible bidders are made by the re- 
gional offices after concurrence by the 
Washington office of the C.A.A. During 
the construction period the work is 
under the general supervision of the 
regional C.A.A. office. 

Upon completion of the project the 
airport facilities produced are inspected 
and accepted for the Federal Govern- 
ment by the regional C.A.A. engineers. 
The sponsoring officials of the local unit 
of government are then notified of the 
completion of the airport. Formal 
notification of the completion of the 
project is also issued to the Army and 
the Navy so that the plans of the mili- 
tary branches for the use of the com- 
pleted facilities may be carried out. 

At many of the airports constructed 
under this program additional develop- 
ment of a strictly military character is 
undertaken by the armed branch of the 
service to which the use of the airport 
has been assigned. This military de- 
velopment usually consists of dispersed 
taxiways, camouflage, cantonment and 
military building construction, etc. 


Use Agreements 


Where the Army or the Navy occupies 
these completed airports, formal agree- 
ments for the use of the facilities are 
entered into between the Army or the 
Navy and the local unit of government. 
As a general rule, these agreements con- 
sist of a lease for the exclusive or partial 
use of the airport facilities for not longer 
than the duration of the present national 
emergency and six months thereafter. 
It is anticipated that practically all 
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@ Flying these Fairchild “Gunner” crew trainers 

equipped with Aerols, fledgling pilots rapidly gain ‘ee = the Airports 
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Service to c 
Aerols help these pilots gain the skill necessary to 5 Sie inform 
become formidable war birds because they contrib- Tita tat 
ute to safe, smooth landings and swift, sure take-offs. sessions. r 
field inspect 
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confidence in their “landing legs.’ 


When they advance to combat service—flying bomb- 


again benefit by the matchless performance of Aerols. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION «+ * CLEVELAND, OHIO 
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of the airports constructed under this 

m will become available for the 
ye of civil aviation after the present 

ney. In this way it is possible for 
the Federal Government, through the 
GAA., with the collaboration of the 
Afmy and the Navy, to construct air- 

now needed by the Army and the 
Navy, but which can be utilized after 
the war toserve civilaviation. The large 
expenditures for airports needed now in 
the war effort thus serve a double 


purpose. 


Qraer FUNCTIONS OF THE AIRPORTS 
SERVICE 


Inaddition to the planning and super- 
ysion of the airport construction pro- 
gam, another important function of 
the Airports Service is the collection of 
information pertaining to all airport 
facilities. It is the objective of this 
Service to compile and keep up to date 
a master directory containing all avail- 
able information on existing airport 
facilities, both military and civil, in the 
United States, its territories, and pos- 
sessions. This job requires continuous 
field inspections by the Airport Service 
field representatives to gather informa- 
tion on existing airports, preparesketches 
andreports, and supply the information 


to the many sources of inquiry both with- 
in and outside the C.A.A. 

Another important function _ per- 
formed by the Airports Service is the 
research and study of airport zoning 
and the clearance of airport approaches. 
This function is under the direct super- 
vision of the Office of the Director of 
Airports. Numerous requests are re- 
ceived from cities, counties, and states 
for advice and assistance in connection 
with airport zoning legislation and other 
legal matters pertaining to airport 
planning, establishment, development, 
maintenance, operation, protection, and 
regulation. As the number of publicly 
owned airports in the United States in- 
creases, the need for advice on the 
legal aspects of zoning, maintenance, 
and operation also increases. 

The Airports Service is now engaged 
in revising the national airport plan con- 
ceived in 1939 so that it will adequately 
meet the requirements of expanded post- 
war civil aviation. This revised plan 
will be coordinated with local, state, 
and regional planning groups before 
final adoption, and will enable the 
C.A.A. to make recommendations to 
the Congress in the event the latter 
desires to continue with a postwar air- 
port development program. 


Airways Engineering 


L. M. HAMMOND* 


Amways ENGINEERING Drvi- 
SION, in addition to its normal peace- 
time functions, is constructing airways 
and airports for the Army and the Navy. 
For military reasons no details of this 
work can be given. It can be said, how- 
ever, that the Foreign Airways Exten- 
sion Section is very active, and that in 
the United States and its possessions it 
8 constructing an elaborate system of 
airports for national defense so located, 
for the most part, that they can be 
coordinated with existing airways facil- 
thes to benefit civil aviation after the 
war, 
_ The Airways Engineering Division 
Bnormally entrusted with the respon- 
ability of carrying out long-range pro- 
onli the development of the 
Airways System. It designates 
toutes to be improved by ground aids; 
surveys these routes; acquires land for 
each facility; constructs ground aids; 
provides for electric power at every 
ifway site; leases or constructs com- 
munications lines; establishes standards 
design, arrangement, and per- 
mance of each type of facility and 
Piece of equipment employed (except 
tadio communications equipment). 


Grounp AIps 


Airways ground aids have two general 
wses—to provide adequate landing 
and to provide navigational 


Senior Airways Engineer, Airways 
Ting Division. 


L. M. Hammond. 


information to aircraft in flight. In the 
first category are intermediate landing 
fields and airports. The second includes 
light beacons and day marking for con- 
tact flight, radio-range stations and 
various radio “fixes” for instrument 
flight, superradio stations to guide inter- 
continental and transoceanic flights, and 
a vast network of land communications 
connecting these scattered facilities and 
making it possible for them to function 


as parts of an integrated whole. There 
are also such local aids to assure safe 
landings and take-offs as the approach 
light systems used in conjunction with 
instrument landing systems. 


Intermediate Landing Fields 


Intermediate landing fields are pro- 
vided at points approximately 50 miles 
apart along the airways provided that 
no airports are available at suitable 
locations. These fields are defined by 
clear boundary lights, with green bound- 
ary lights marking the ends of the run- 
ways, and have standard beacon and 
course lights so that the field can be 
located at a distance. Weather report- 
ing and communications stations are ° 
usually built at such fields. 


Instrument Flight Aids 


Aside from landing facilities, airways 
ground aids fall into two classifications, 
those for instrument flight and those for 
contact flight. Each must supply the 
pilot with two essential pieces of informa- 
tion—his direction and his _loca- 
tion. 

For instrument flight, direction is 
given by transmitting along the airway 
radio beams from range stations located 
at the terminals or between if necessary. 
At certain points radio markers are 
placed to fix position. The fan marker 
gives a fan pattern athwart the beam, 
approximately 20 miles from airports. 
The so-called Z-marker provides a cone 
pattern at the radio range where the 
pilot picks up the localizer beam for 
landing. 

At the airport, instrument land- 
ing facilities include a beam indicat- 
ing the position of the runway and 
markers placed to define certain points 
in the approach and the beginning of 
the runway. 


Contact Flight Aids 


For contact flight, direction is given 
by establishing a line of beacon lights 
between terminals. About five of these 
beacons are usually visible at one time. 
Direction is also given by light pro- 
jectors mounted fore and aft of the 
beacon, fixed on the course of the air- 
way, hence called course lights. Position 
is given by flashes of the course lights 
in a code indicating to the nearest ten 
miles the distance from the terminal 
airport to the south or west. The 
beacon sites are numbered to give the 
same information, the number being 
painted on the buildings of the facility. 
Thus, Site No. 16 is 160 miles from the 
westerly or southerly terminal, as the 
case may be. 


EXECUTIVE DIRECTION 


To execute the functions with which 
it is charged, the Division operates 
under the direction of its Chief, Assist- 
ant Chief, and Principal Engineer, 
through a Planning Unit and the 
Projects Engineering, Foreign Airways 
Extension, Construction, Public Utili- 
ties, and Standards and Specifications 
Sections. 
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GLIMPSE OF THE FUTURE-TODAY 


...a@s Du Pont “Lucite” serves America’: 


or Su ht, temperature and humidity 
§, Easily formed into broad sur- 
; “Lucite” allows pilots, navigators, 
diers and gunners maximum vision 
"under every condition of war in the sky. 
Enclosures of “Lucite” have high shat- 
ter-resistance. When properly designed, 
they won’t fail under stresses such as 
those applied by gun-mounts—perform 
efficiently at high altitudes, even under 
substratosphere conditions. If damaged 
by gunfire, they can be easily repaired. 
There’s a glimpse of the future in the 
performance, the versatility, the long-last- 
ing service of “‘Lucite.’’ For, materials like 
this will be chosen by those engineers and 
designers in every field who will build our 
world of tomorrow. 
BACK THE ATTACK—WITH WAR BONDS 


Get this free booklet: The 114-page Manua 


“Lucite,” for aircraft designers, engineers, pri 


duction men, and for fabricators of plasti 


gives detailed information on fabricating, forn 


ing, repairing and general properties of “Lucite 


For your free copy, write on your business letter 


head to: E. I. du Pont de Nemours & Co. (In 


Plastics Department, Arlington, N. J., or 580 


So. Broadway, Los Angeles 3, California. 


Greatest Battle Planes 


This tail cone is one of 36 crystal 

r transparent parts of ‘‘Lu- 

’ serving North American 

ition’s famous 5-25 Mitchell 

iber. Another example of how 

* can ke formed into in 

cate shapes to meet vital de 
requirements 


This nose-piece of “‘Lucite’’ 
gives peak performance in the 
Douglas Havoc A-20 attack 
bomber. The Havoc also carries a 
pilot’s enclosure and gunner’s 
of “Lucite.” America’s out- 
1nding acrylic plastic serves air- 
craft also in many other ways 
in parts unseen but vital 


“Lucite” appears in the wind- 
shield and canopies of the Stin 
son L-5 Flying Jeep, used re 
cently for reconnaissance work 
in Sicily. Here, ‘‘Lucite” gives 
pilots maximum vision while 
minimizing overall weight 


“LUCITE” 


methyl methacrylate resin 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


agencies, incl 
the States, 
tions, etc., 
incorporated 
the Plannin 
Before any 
standards of 
of facility a 


work of the § 
Section, whi 
on interdep 
up to star 
equipment 
and } the 
merce, 

The joint 
partments as 
and econom: 


PLAN! 


Let us sa} 
plete new 


| 
J 
a 
MOE This inner 
spilot is direc 
“aw, 
| int = and militar 
| further deve 
| | 
| ves all 
any others! various facil 
tramsparent “Lucite” is specification: 
re wei g it, capable of withstand- a ; | 
"the impact of high winds. It’s stable | 
| 
t | 
4 
| 
| 
| 
| 
| 
\ | 
\ 
Maintenanc 
light." 


vind- 
Stin- 
i re- 
work 
gives 


while 


FUNCTIONS AND RESPONSIBILITIES 


This inner marker beacon for instru- 
ment landing system is one of the three 
marker beacons; others are located at 
various distances from the runway. When 
pilot is directly over one of these beacons, 
hereceives a radio signal that indicates his 
psition relative to the runway head. 


The Office of the Chief reviews the 
requirements of the flying public, civil 
and military, and coordinates their 
needs in a comprehensive plan for the 
further development of the airways 

After recommendations are 
obtained from all interested aeronautical 
agencies, including the Army, the Navy, 
the States, air carriers, pilot associa- 
tions, etc., these requirements are 
incorporated in a program prepared by 
the Planning Unit. 

Before any project comes into being, 
standards of performance for each type 
of facility and the arrangement of the 
various facilities are fixed and general 
yecifications drawn up. This is the 
work of the Standards and Specifications 
Section, which represents the Division 
on interdepartmental committees set 
up to standardize aviation ground 
equipment for the Army, the Navy, 
amd }the Department of Com- 
merce, 

The joint standards of the three de- 
partments assure uniformity of practice 
and economy in purchase. 


PLannine A New Arrway 


let us say that a project for a com- 
plete new airway has been approved. 


Maintenance check on airways beacon 
t. This one has a 36-in. lens. 


Map studies are then made by the Proj- 
ects Engineering Section. All airways 
facilities are tentatively located. Radio- 
range stations to provide radio beams 
are projected; radio fixes in the form 
of fan markers and Z-type radio markers 
are planned for proper points on the 
course. Beacon lights are spotted ap- 
proximately 15 miles apart and inter- 
mediate fields every 50 miles or there- 
abouts. Terminal airports are studied 
to plan light and radio approach sys- 
tems. Weather-reporting and com- 
ee stations are provided 
or. 

The skeleton of the airway having 
been laid out, flight surveys are made 
followed by ground checks. Locations 
of all facilities are definitely established. 
Land for facility sites is leased or other- 
wise acquired. Grades of landing areas 
are established, lighting plans are made 
for the fields, and profiles of approach 
systems are determined. 
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lighted airway, construction men often 
have climbed mountains, forded rivers, 
worked waist deep in swamps and 
bayous, or cleared virgin forests. Often 
300-ft. towers, tractors, engines, and 
transmitters have been flown to sites 
not accessible by trail or road; 750-lb. 
beacons have gone to mountain tops by 
burro; power sheds and beacon towers 
have gone up on piling surrounded by 
cottonmouth moccasins and cypress 
knees, for airways ignore the physiog- 
raphy of the earth’s surface. 


Meantime, the Public Utilities Sec- 
tion, acting on the data supplied by 
Projects Engineering Section, has nego- 
tiated contracts for all commercial 
power required and has leased tele- 
phone, teletype, and similar lines for 
tying new stations in with the com- 
munication network, with the result 
the airway is ready for operation by the 
Regional office immediately upon com- 


C.A.A, fan marker along airway to inform pilot of his approach to airport or obstacle or 
airways intersection. 


Construction 


All this data then goes to the Con- 
struction Section, which decides the 
types of equipment required to meet 
local conditions. These vary depending 
on whether or not commercial power is 
available, what types of soils will be 
encountered, what temperatures will 
prevail, etc. After quantities of ma- 
terials and equipment have been deter- 
mined, contracts are let for purchase of 
equipment and construction of the 
facilities as a whole. Resident engineers 
are assigned to carry the work to com- 
pletion. The flying public is notified 
of the facilities that have been made 
available. 

Construction is usually not so simple 
as that. Before the pilot views a 


pletion of construction. This phase of 
the Division’s work is handled by the 
Washington office as substantial savings 
in rates have been effected in this 
way. 

Every year shows improvement in 
communications equipment and the 
development of new facilities is rapid. 
Today’s standards are set in the light of 
today’s best knowledge. But these are 
not allowed to bind tomorrow’s in- 
vention. 


At the outbreak of the war, great 
strides were being made in avia- 
tion lighting and airport design to ac- 
commodate growing air traffic. To- 
morrow’s standards will include not only 
these but other revolutionary develop- 
ments born of the war. 
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controls. Other aircraft parts made of Formies 
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Radio and Land-Line Communications 
EUGENE SIBLEY* 


Communications Division 
ie the planning, develop- 
ment, and operation of radio and land- 
line communication systems designed to 
insure the safety of aircraft operations. 
The two most important functions of 
the Division are to provide for: (1) 
reliable two-way communication be- 
tween the ground and aircraft in flight 
by means of radiotelegraph or radio- 
telephone, receiving and transmitting 
such information as may be necessary 
for safe and efficient operations; and 
(2) the collection and dissemination of 
surface weather reports, winds aloft 
reports, airway weather forecasts, and 
aircraft movement and control messages 
through the medium of telephone, 
interphone, teletypewriter, radiotele- 
gaph, and radiotelephone. 


CoMMUNICATION FACILITIES 


The Communications Division oper- 
ates 415 radio stations throughout the 
United States, territories, pos- 
sessions. The stations are located at 
proper intervals to insure satisfactory 
reception of signals from at least one 
sation by an aircraft flying anywhere 
along the Federal Airways. Ata typical 
airway communications station the 
communicators, control, and receiving 
equipment are housed at the airport, 
while the transmitters are usually 
located two or three miles away so that 
the directional radio range, in addition 
to providing guidance along the airways, 


* Chief, Communications Division. 


All Conversations between 
phones. 


Eugene Sibley. 


may be utilized to maximum advantage 
by aircraft flying under instrument 
weather conditions. The glide angle for 
aircraft making instrument landing ap- 
proaches is established with reference 
to the altitude at which the aircraft 
passes over the range station. An ultra- 
high-frequency radio marker definitely 
indicates the location of the range as the 
aircraft passes over the station. In ap- 
proaching the airport the pilot is there- 
fore enabled to place his aircraft in a 


airliners and airport control room are recorded on these dicta- 
Washington, D.C., Municipal Airport. 


glide angle assuring proper approach to 
the airport boundary, since he is aware 
of the exact distance from the radio 
range to the nearest landing area and 
the altitude of the aircraft as it passes 
over the transmitter station. At almost 
all radio stations voice communication 
with aircraft is operated simultaneously 
with the radio range. This permits 
voice communication with one pilot 
without interfering with another pilot 
who may be using the range to work out 
a navigation problem or effect a landing. 
Suitable audio filters enable the pilot 
to listen to range or voice signals sepa- 
rately or together. A breaking of the 
range signal into a short series of dots 
warns an airman with receiver set in 
the “range only”’ position that a voice 
communication is to be transmitted. 


Transmitting Equipment 


The transmitting equipment of a 
typical airway communication station 
includes two range-voice transmitters 
operating in the 200-400 ke. frequency 
band and a dual station location marker 
transmitter operating on 75 me. Du- 
plicate equipment is necessary to insure 
continuous service. Aircraft operations 
cannot tolerate interruptions of direc- 
tional service resulting from equipment 
failures. Should the unit in operation 
fail, the stand-by transmitter goes into 
operation. A technician is available 
at all hours to locate and remedy diffi- 
culties in the defective unit. A gasoline- 
engine generator is available to take 
over should the commercial power sup- 
ply fail. 


Control Station Equipment 


At the airport control station the 
radio equipment includes a number of 
receivers, a microphone, and a speech 
amplifier. Land lines and Strowger 
automatic dialing equipment enable 
the communicator at the airport to 
control operation of the equipment in 
the transmitter house. As it is necessary 
to guard low, intermediate, and high 
frequencies, the receivers are “all wave.” 
Generally, they are tuned to 3,105, 
3,117.5, 4,495, and 6,210 ke. and such 
other frequencies as are necessary to 
monitor local and adjacent radio ranges 
and permit point-to-point communica- 
tions on any specified frequency. 


Intercontinental Facilities 


Intercontinental radio facilities are in 
a class by themselves. Automatic high- 
speed equipment is used to transmit and 
receive adequate meteorologic informa- 
tion for American and United Nations’ 
aircraft operations around the world, 
and the operators maintain two-way 
communication service with aircraft in 
flight thousands of miles from the 
station. 

There are approximately 100,000 
miles of land lines in operation to pro- 
vide meteorologic and aircraft move- 
ment information at the points where 
it is required for safety and efficiency 
of aircraft operations. To serve specific 
purposes, the land-lines operations are 
of necessity segregated and identified 
by “Schedules,” as follows: 
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Chart of Schedule A circuit. 


Schedule A.* Collection and dis- 
semination of hourly and special surface 
weather reports; Notices to Airmen; 
coded aircraft landing and meteoro- 
logic advice; winds aloft reports and 
limited forecasts. (See chart for Sched- 
ule A circuit.) 

Schedule B.* Aircraft 
and control information. 

Schedule C.* Collection and dis- 
semination of synoptic weather reports 
used in preparation of weather maps, 
airway and terminal forecasts, winds 
aloft reports. 

Schedule F. Communications rela- 
tive to movement and control of air 
traffic handled by interphone between 
stations along the Federal Airways. 

Land-line communications operate 
24 hours a day carrying information 
vital to the efficient and safe operation 
of aircraft. Land-line equipment at a 
communications station includes several 
page model teletypewriters, one for 
each circuit of each network on which 
the station is located; perforators and 
transmitter distributor units; switching 
equipment; and interphone units. Be- 
cause of the great volume of traffic, all 
teletype circuit operations are at a 
speed of 60 words per min. (368 opera- 


movement 


* Radiotelegraph point-to-point com- 
munication is utilized where land-line fa- 
cilities are not available, principally in 
Alaska and overseas. Otherwise, tele- 
typewriter circuits carry the traffic. 


tions per min.). Scheduling of the 
teletype operations has been developed 
in the National Communication Sched- 
ule. Abbreviations, phrase contrac- 
tions, symbols, and codes are extensively 
used. A teletype copy of a weather 
sequence is unintelligible to the lay- 
man, but the airman grasps the essential 
information at a glance. Enormous 
savings in circuit time result from the 
use of symbols and codes. Voice com- 
munications have also been streamlined. 
A pilot receiving traffic control instruc- 
tions indicates his intention to comply 
by replying “WILCO,” meaning “I 
will comply with your request.” 

The first interest of a pilot under- 
taking a flight is the weather. He is 
furnished with all available information 
in the form of surface weather reports, 
winds aloft reports, and airway fore- 
casts covering the route of flight. The 
chart of the Schedule A circuit indicates 
hourly weather-reporting points. The 
airman checks pertinent reports before 
departure and obtains current informa- 
tion by contacting our radio stations 
while in flight. He must also be advised 
of any change in the status of radio 
facilities and other aids to air naviga- 
tion. Our communicators must stand 
ready 24 hours a day to provide every 
service at theircommand. The files con- 
tain reports of hundreds of incidents 
where emergency assistance that defi- 
nitely prevented disaster has been 
rendered to airmen in flight. 


Signals 


HOWARD S. STOKES* 


HE SigNats Division is responsible 
for the design, procurement, and 
installation of all radio equipment and 


* Assistant Chief, Signals Division. 


land-line communication equipment 
used by the Federal Airways Service, as 
well as the maintenance of this equip- 
ment and other Federal aids such as 
intermediate landing fields and lights. 


These duties are divided between 
Radio Engineering Section apé 
Airways Maintenance Section 
together with the Office of the ¢ 
the ;Division make up the § 
Division. The functions of each g 
closely follow those implied in the 
tion names, except that ema 
power plants and land-line comma 
tion equipment are under the ¥ 
nance Section. 


THe Rapio ENGINEERING §3 


The facilities which the Radio Hm 
neering Section must design, pm 
and install for the Federal 
System are extremely varied, ranging 
power levels from a few watts to % 
watts and through a frequency 
from a little over 100 kc. to well oye 
100 me. A few of the items aretom 
and loop-type radio ranges, station log. 
tion and fan markers, UHF radio rangay 
instrument landing systems, radiotee 
graph and frequency-modulated trang 
mitters, and receivers of various types, 
including those for diversity receptigg 
and automatic frequency ¢ 
trol. 

Since the advent of war the criterign 
for determining what new radio ais 
to air navigation should be provided) 
has been solely military need. My 
of the work has been outside the com 
tinental United States, and the wot 
within the United States has } 
largely of a confidential nature ¢ 
cannot be disclosed for military reas 
But as an example of the work beim 
done, the C.A.A. has equipped If 
airport control towers at the requesté 
the Army and Navy. Although many 
of the control towers had previously 
been in operation, the equipment did 
not come up to required standards 
It was therefore necessary to design and 
purchase a full complement of equip 
ment for almost all of the 117 tower. 
Ultra-high-frequency transmitters aid 


Howard S. Stokes. 
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lhe Goodich of The morith 


CONSOLIDATED PB2Y- 


FIRST TO SPOT AND CONTACT the enemy in many a sea battle are these great 
patrol bombers of the U. S. Navy which operate thousands of miles out ahead of the 
fleet. Popularly called the Coronado, the PB2Y-3, built by Consolidated Vultee Aircraft 
Corporation, is the largest and most powerful mass production airplane in Navy service. 
B. F. Goodrich equipment helps the Coronado perform its vital tasks with greater 
safety and efficiency. De-Icers, for example, crack off dan- 
gerous ice when it forms on wing and tail surfaces. And in 
the thick of battle, B. F. Goodrich Bullet-Sealing Fuel-Cells 
cut the hazard of gasoline leakage and’explosion. 
To the men who fly them, a nation’s praise and grati- 
tude. To the plane itself, a salute, and our nomination as 
“Plane of the Month.” 


FIRST IN RUBBER 


} 


| 
tween, 
and 
On, 
ch 
n the 
e Maing 
> 
SECTION 
p OC, 
| Airy 
ranging | 
to 20,0 
| 
e the com - ' 
the works a 
has 
ature thal 
ry reasons 
vork being} 
ped 
request of 
tal 
| 
: ich 


MACHINE GUN SLUG made the gaping 

hole shown at right...a slug ripping 

out through a fighter plane’s fuel tank. And 

this jagged hole—called a “flower” by tech- 

nical men—would have written a flaming 

finis to a fighter pilot's life if it had been 
made just a few years ago. For then, gasoline would 
have poured through ... ignited... ! 
Today it’s different... with ovr planes at least. Our 
fliers cheat death time and again because their fuel 
reservoirs can take it. They can be pierced by 30's, 
50's, even 20-mm. cannon shells . “flowers” can 
bloom all over their outside surfaces... but the bullet- 

sealing inside lining holds. 

. a story of 
research and development that B. F. Goodrich had a 
large part in writing. It starts back in World War I 
when engineers first attempted to make fuel tanks 
self-sealing. Some initial success was achieved by 


On this “inside lining” hangs a tale . . 


covering the outside of a regular tank with rubber 
compounds and then covering the rubber with a 
protective layer of leather. But as the power of gun- 
fire increased, the outside covering method lost its 
effectiveness. Bullets passing through would force 
out jagged “flowers” on the exit side and rip off 
large sections of the covering—making self-sealing 
impossible. 


B.F. GOODRICH RUBBER RESEARCH FOR THE 


saw 


B. F. Goodrich engineers were first to work out! 
practical solution to this “flowering” problem. The 
lined a tank instead of covering it, and in so doing 
made the forerunner of the bullet-sealing fuel cl 
most commonly used today. The schematic drawing 
on the opposite page show why the inside lining 
works where the outside covering failed. 

The development of the leak-proof tank insert 
just one of many contributions B. F. Goodrich his 
made. Our engineers have done extensive work i 
compounding improved sealant materials. They hit 
supplied linings and sealants that function sil 
factorily in contact with aromatic fuels which rend 
to dissolve ordinary materials. They have devist? 
special forms on which to build fuel tanks, whi 
can be made up in all of the great variety of complé 
shapes required. They developed synthetic rubber 
molded connections and effective adhesives for 
in fuel-cell constructions. They constructed sel 
sealing hose to assure safe transmission of the 
from the fuel tank to the airplane's engines. 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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“t} Firing tests prove fuel cells can take it 


BEFORE THEY TAKE OFF ! 


How ‘‘flowering”’ was licked with 
B. F. Goodrich bullet-sealing inserts 


The two schematic cross-section drawings above show what 
happens when high-power bullets pierce the old-type cov- 
ered tank and the modern “lined” tank. Bullet enters at (A) 
and exits at (B) in both; arrows indicate pressure direction. 
In sketch I (old type) fuel rushing out of (A) under pressure 
forces covering from side of tank, thus retarding self-sealing 
there. At (B) the terrific force causes the metal to flower, 
ripping a big jagged hole in the covering and stripping it 
off the outside. Obviously, sealing is impossible. In sketch 
II (modern type) the pressure exerted at (A) holds the insert 
tight against the metal tank and prevents separation. At (B) 
Pressure again holds the insert tight against the tank; thus 
the bullet makes a cleaner hole in insert, and the flowering, 
being outside, is harmless. 


Every combat condition 
is simulated 
in these tests... 


Machine gun bullets—both 30’s and 50’s— 
incendiaries, and cannon shells are fired at 
test tanks filled with gasoline. Shot after shot 
is pumped into them from all angles to see 
how much they can take without leaking or 
exploding. Bullets are even ricochetted into 
the tanks to simulate deflection from a strut, 
propeller or some other part of the plane 
under fire. And these tests prove that tanks 
with B. F. Goodrich bullet-sealing in- 
serts can absorb the terrific punishment 
necessary to bring our planes back after 
sky battles against overwhelming odds. 
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PRIVATE GEORGIE GREMLIN SCORED 0 ON THis 


CAN YOU SCORE 100%? 


Complete the ten statements by simply picking 
the one correct part (a, b or c) following each 
numbered statement. See if you can get them all. 


De-Icers are located on... 

a. The leading edges of wing and tail surfaces. 
b. Carburetor air intakes. 

c. Windshields. 


De-Icers are made of... 


a. Chrome-tanned elkhide. 
b. Rubber and fabric. 
c. Specially rolled 88-gauge aluminum alloy. 


3. Each De-Icer contains . . 

a. Central tube area flanked on top and bottom 
by elastic stretch areas. 

b. An electric heating unit encased in rubber. 

c. Perforated layers of metal-reinforced leather. 


4. De-Icers are operated by... 


a. Super-heated oil at 10 lb. per sq. in. internal 


pressure. 


b. Air. 
c. Alcohol and carbon tetrachloride. 


5. A De-Icer’s tubes pulsate in order to. . . 


a. Keep rubber from freezing. 
b. Keep ice from forming. 
c. Crack off ice after it forms. 


6. Aluminum fairing strips are used in De-Icer in- 
stallations... 

a. To drain static electricity from De-Icer surface. 

b. Because brass is not obtainable. 

c. To streamline the De-Icer attachment and to 
act as a washer strip for the attachment screws. 


This is one of a series of maintenance quizzes prepared 
for ground crew trainees of the U. S. Army Air Forces 
Technical Training Command. It is our hope that this 
series will help all maintenance men get maximum ser- 
vice, safety, and efficiency from military, commercial, and 
civilian aviation equipment. 


De-Icers are attached with... 
a. Rivnuts and screws. 

b. Rivets. 

c. Zoot nuts. 


8. Metal end strips are used to... 
a. Cut down wing flutter. 


b. Prevent endwise creep or movement of the 
De-Icer. 


c. To restrict tube inflation. 


9. The outer surface of De-Icers is covered with a 
special conductive coating which... 

a. Sets up anti-magnetic waves. 

b. Bleeds off static charges that might cause punc- 
tures and explosions. 

c. Cuts down air friction. 


10. The rows of small vent holes in the top and bot- 
tom elastic areas are placed there to... 

a. Trap wing-boring gremlins. 

b. Cool the De-Icer system when it is not in use. 

c. Facilitate movement during inflation and aid in 


keeping the deflated De-Icer tight against the 
wing. 


B. F. GOODRICH, AERONAUTICAL DIVISION, AKRON, 0. 
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receivers are being provided, as well as 
intermediate-frequency transmittersand 
igh-frequency receivers in use ex- 
heretofore. Installation of 
the equipment of this control tower 
program is now well under way. 


TYPICAL PROJECT 


Specifications 

Let us consider in some detail a 
typical project assigned to the Radio 
Engineering Section. Assume it to be 
the transmitters for the control tower 
project mentioned above. The rarious 
requirements for the transmitter are 
frst considered in detail, viz., what 
power output should be available, what 
range of antenna characteristics should 
the transmitter accommodate, what 
special mechanical features must be 
provided to facilitate installation in the 
limited space available in many control 
towers, etc. After these questions have 
been decided, a specification is prepared 
setting forth all operating requirements, 
the requirements for the individual 
component parts, the acceptance tests 
for the completed transmitters, the 
material that must be included in the 
instruction books, and many other 
details. Although the specification is 
kept as concise as possible, specifica- 
tions for such units frequently run over 
50 pages of closely typed mate- 
rial. 


Bids 


After the specification has been writ- 
ten and duplicated, bidders are re- 
quested to prepare quotations for 
supplying the required number of units. 
In normal times perhaps 50 companies 
are asked to quote on each item pur- 
chased, and award is made to the lowest 
bidder, provided he is considered 
qualified. Wartime regulations have 
modified this procedure somewhat; 
fewer companies are requested to bid 
and early delivery is considered a major 
factor in making award. 


Progress Checks 


After a contract is awarded, the 
Radio Engineering Section’s work in 
connection with it is far from com- 
pleted. The contractor’s progress must 
be checked frequently to see that he 
will complete the contract on schedule. 
Minor changes in the specifications 
must frequently be worked out as the 
contractor proceeds, particularly in 
this time of material shortages. As 
son as the contractor has finished units 
available for test, a series of tests are 
tun under the supervision of a C.A.A. 

10 engineer to determine whether the 
equipment is in strict compliance with 
These tests generally 
include operation at ambient tempera- 
tures much lower and much _ higher 
than ever encountered in normal oper- 
ation, and frequently include operation 
at humidities so high that water con- 
enses on the equipment. After the 
teceptance tests are passed, the equip- 
ment is shipped to the point of installa- 
Won, and placed in operation by C.A.A. 
‘agineers and electricians. 


Tue Airways MAINTENANCE SECTION 


The reliable operation of this equip- 
ment, now that it has been commis- 
sioned, is the responsibility of the Air- 
ways Maintenance Section. This sec- 
tion has developed maintenance stand- 
ards and standardized procedures for 
ground inspection and _ preventative 
maintenance of all types of aids. Main- 
tenance of the field and lighting facil- 
ities is performed by airways mechani- 
cians, each of whom is assigned a group 
of aids, the number being dependent 
upon the amount and complexity of the 
equipment and the terrain of the air- 
way. Maintenance of the radio and 
communications facilities is the duty of 
a force of radio technicians, each of 
whom is assigned a station or a group of 
stations, the number of stations being 
dependent upon the size of the station 
and the complexity of the equipment. 
Direct supervision of the work of air- 
ways mechanicians and radio tech- 
nicians is accomplished through a force 
of maintenance inspectors and engineers 
attached to each C.A.A. regional office. 


Servicing and Inspection 


The Airways Maintenance Section 
prepares instructions for the servicing 
of the aids. The maintenance man is 
required to perform certain routine 
operations on each piece of equipment 
to make certain that it is in suitable 
condition for satisfactory operation 
twenty-four hours a day, unattended 
in most cases. The primary concern of 
this type of maintenance is less the 
problem of repair after breakdown than 
of reducing equipment failures and oper- 
ating irregularities to an absolute mini- 
mum. 

Members of the Airways Maintenance 
Section make field tours of inspection 
to determine whether prescribed stand- 
ards and procedures for inspection, test- 
ing, and servicing are being followed, 
and to observe and be informed of the 
need for improvement in the main- 
tenance of the aids. These field tours 
also lead to coordination of the programs 


within and between the several regional 
organizations. 

The flight inspection and ground 
maintenance personnel of the regional 
organizations submit reports covering 
interruptions to service and failures of 
equipment. Copies of these reports are 
submitted to the Maintenance Section, 
where they are analyzed and measures 
develop to eliminate or minimize the 
recurrence of such irregularities. This 
analysis of reports leads to the prepara- 
tion of specifications and the design of 
specialized equipment in collaboration 
with other sections of the Federal Air- 
ways Service, with a view to minimizing 
maintenance difficulties. With this 
in view the maintenance staff is con- 
tinually contacting manufacturers to 
foster improvements in commercially 
available items of equipment and 
materials not built especially to airways 
specifications. 


Communications Equipment 


While its prime function concerns the 
maintenance of the airways system, 
the Maintenance Section also arranges 
for the procurement and _ installation 
of teletypewriter equipment for land- 
line communications, automatic posting 
boards for handling air traffic control 
flight data, and all kinds of engine- 
generator equipment. At present this 
staff is designing a system for the auto- 
matic diversion of messages at relay 
stations to their proper destinations on 
the teletype networks. This system 
will eliminate the manual handling 
of such messages by operators at the 
relay stations. The development of an 
automatic posting board is in its pre- 
liminary stages, and an experimental 
board is now in use at the Washington 
National Airport. A stand-by power 
plant that furnishes electric power 
automatically to an aid upon failure 
of the normal power supply and which 
automatically shuts down when the 
usual source is restored, has been de- 
veloped by the maintenance staff and 
is now in wide use throughout the serv- 
ice. 


Air Traffic Control 


GLEN A. GILBERT* 


ONTROL OF AIR TRAFFIC is of two 
C kinds—Airport Traffic Control and 
Airway Traffic Control. 


Airport TRAFFIC CONTROL 


Airport Traffic Control is concerned 
primarily with aircraft landing, taxiing, 
taking off, and flight in the immediate 
vicinity of an airport. Control is 
exercised from an Airport. Traffic Con- 
trol Tower located in a prominent posi- 
tion on the edge of the airport so that 
it has an unobstructed view of the 
landing area and surrounding country. 


* Chief, Air Traffic Control Division. 


The duties of Airport Traffic Control 
to the flying public, both civil and mili- 
tary, include the issuance of appropri- 
ate instructions to aircraft for the 
prevention of collisions, of current 
information on field conditions so that 
pilots may be fully apprised of the 
suitability of the landing area, of ap- 
propriate warnings to pilots when mal- 
functioning of the aircraft not readily 
apparent to the pilot is observed by the 
tower, or other such necessary informa- 
tion as meteorologic conditions and 
aeronautical facilities, and the inaugura- 
tion of crash or other emergency pro- 
cedures when any emergency occurs on 
or in the vicinity of the airport. 
(Continued on page 25) 


2 
lg 
h 

the 
ith a 

= 
yunc- 
bot- 
1 use 
aid in 
t the 

| 
| 


portant choracteristics of records made from VINY- 
LITE Rigid Sheet for sound recording and transcrib- 
ing purposes. Although wafer-thin, these records 
ore virtually unbreakable. Their exceptional dimen- 
sional stability provides high fidelity in transcribing, 
and prevents warping and distorting under normal 


DIMENSIONAL STABILITY ond untoiting 
accuracy ore assured for calculating instruments 
used in aircraft navigation when VINYLITE Rigid 
Sheets are used. One manufacturer claims calibra- 
tions can be printed to even closer tolerances on 
these materials than on metal sheets. Moreover, the 
plastic sheets reavire no finishina as do metal sheets. 


ACIO AND ALKALI RESISTANCE 
VINYLITE Elastic Plastics ore employed to excellent 
advantage for flexible hose used in chemical service. 
Aging and constant exposure to light will not cause 
these plostics to deteriorate. Transparent extruded 
tubing of this type, serving as abrasion-resistant 
condvit for electrical wiring, simplifies inspection of 
vital light end power lines. 


THERE ARE three major reasons why VINYLITE Plastics are outstanding among 
thermoplastic materials now available to industry . . . their unique combination 
of properties, their varied forms that are suited to many fabricating technique, 
and the vast opportunities they present for improving the design and perfom, 
ance of a wide range of products. 

In VINYLITE Plastics you will find materials that are basically odorless, tage 
less, non-toxic, non-flammable, and highly resistant to moisture, oils, anj 
chemicals . . . types that can be rigid or flexible . . . transparent, translucent, o 
opaque .. . colorful or colorless . . . as desired. 

These valuable properties are obtainable for a diversity of products, sing 
VINYLITE Plastics can be either injection or compression molded, extruded into 
tubes or rods, or used as the basis for coatings on cloth, metal, paper, or concrete 
They can be compounded into adhegives. Rigid sheets of VINYLITE Plastic 
can be formed into a wide variety of flat or three-dimensional shapes. 

The developments described on these pages are typical of hundreds of appli 
cations of VINYLITE Plastics that are helping to meet today’s critical needs 
better, faster, and frequently at lower cost. A furthet indication of what yor 
can gain with these materials can be obtained by writing for Booklet 12VE, 
“Vinylite Resins—Their Forms, Properties and Uses.” 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


30 East 42ND STREET, NEW YORK, N. Y. 


FLAME AND ABRASION RESIST- 


ANCE are outstanding qualities of wire and 
cable insulation made from VINYLITE Elastic 
Plastics. Because it is non-oxidizing, this im- 
proved insulation is more highly resistant to 
aging than rubber compounds formerly used. 
Primary insulation is extruded directly around 
the wire. Jacketing for ovter protection is pro- 
vided in the form of extruded tubing or tapes 
made from VINYLITE Flexible Sheeting. A wide 
color range facilitates color coding. 


| 
UNUSUAL CORROSION RESISTANE | 
for the interiors of emergency drinking 
containers is provided by linings based on VIN 

LITE Resins. These coatings are opplied by ™ 
American Can Company and ore similar to thew 
used by that company for beer cans. These i 
pervious linings prevent interaction of 
contents. They are baked to o 

but ore highly resistant to impact b 
extremely cold temperatures. Because 
choracteristics, the sterile water is PF 
against contamination during 
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ASti¢c PLASTICS 


"Th wun, SURFACE 


trol panel illustrated is typical of the production 
economies made possible by VINYLITE Plastics. In this 
instance, the panel is formed, complete in every detail, 
by a simple molding operation. The technique em- 
ployed is an adaptation of the plastic printing plate 
development that makes it possible to conserve syb- 
tential quantities of precious metals, and to save even 
more precious man-hours on the production line. 

- There are two fundamental steps. First, a matrix of 
Phenolic Material is made from an etched 


copper pattern. Second, the phenolic matrix or mold 
is used to form any number of duplicates from a spe- 
cial VINYLITE Plastic motding compound. Slots, holes, 
and markings, including intaglio lettering, ore incor- 
porated in the panel in this molding operation. A 
simple pigment “wipe” accentuates the markings and 


“lettering. Then, the flat panel is curved to final shape 


under heat and pressure on a wooden mandrel. This 
simple technique eliminates many operations that were 
formerly necessary with metal plates, such as drilling, 
engraving, slotting, anodizing, and polishing. 


{Ponels Molded biy Theo. Moss & Co., inc.) 
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WATERPROOFNESS AND TOUGH- 


NESS for the coverings used on Navy binocu- 
lars, which formerly demanded highly cured 
rubber, are now provided by an embossed 
sheeting of VINYLITE Elastic Plastics. This plas- 
tic covering requires no curing or vulcanizing 

. . withstands the corrosive action of salty spray, 
and prevents penetration of water vapor which 
_would fog the lenses. 


“VINYLITE” ELASTIC 
PLASTICS 


Rubber-like materials produced in a 
variety of forms, ranging from soft to 
semi-rigid. Possess great toughness and 
good resistance to continuous flexing, 
and to severe wear and abrasion. Ten- 
sile strength greater than that of most 
rubber compounds. Have excellent elec- 
trical insulating properties, and do not 
oxidize. Can be made non-flammable 
and highly resistont to water, oils, and 
corrosive chemicals by correct choice of 
plasticizer. 

Available in a wide range of trans- 
lucent or opaque colors, or in colorless 
types. Supplied as sheeting, ¢ d 
for calendering onto cloth, ansidian and 
extrusion compounds, or as powdered 
resins for industries that have com- 
pounding equipment, such as the rubber 
industry. No curing or vulcanizing is 
required. 


“VINYLITE” RIGID 
PLASTICS 


Produced from unplasticized vinyl 
resins, these various forms of plastics 
a combination of properties not 

in other thermoplastic materials. 
Having extremely low water absorp- 
tion, they remain dimensionally stable 
under widely varying atmospheric 
conditions. Outstanding in resistance 
to alcohols, oils, and corrosive chem- 
icals. Have high impact and tensile 
strengths. Odorless, tasteless, and non- 
toxic. Do not support combustion. 

Available in natural transparent, as 
well as transparent, translucent, and 
opaque colors. Supplied as rigid sheets, 
or as molding and extrusion com- 
pounds. Rigid sheet can be fabricated 
by forming, drawing, blowing, spin- 
ning, or swaging, and can be punched, 
sheared, sawed, or machined with 
metalworking tools. Molding com- 
pounds adaptable to both compression- 
and jnjection-molding processes. 


“VINYLITE” RESINS FOR 
SURFACE COATINGS 


When correctly formulated and applied, 
these resins yield finishes of unusual 
toughness, gloss, adhesion, and chem- 
ical resistance. Can be applied by 
spraying, knife-coating, or dipping to 
a wide variety of surfaces, sych as 
metal, cloth, paper, and concrete. Pre- 
pared by dissolving resins in organic 
solvents, these finishes can be modified 
with different pigments, dyes, and plas- 
ticizers. The resins are generally not 
employed with other film-forming 
bases, thus coatings formulated from 
them exhibit the desirable features of 
VINYLITE Resins alone. Drying is solely 
by solvent evaporation. Finishes can 
be either air-drying or baking types. 


“VINYLITE” RESINS 
FOR ADHESIVES 


Unusual toughness, resiliency, and im- § 
pact resistance are characteristic of ad- 
hesives made from these resins. They 
are widely used as bonding agents for 
such materials as cellophane, cloth, 
paper, cardboard, porcelain, metal, 
mica, stone, leather, wood, and plastic 
sheets and film. Available as granules 
for the compounding of adhesives, or’ 
as solutions sold under the trade-mark 
“VINYLSEAL.” The latter are especially 
rec ded for bonding impervious 
materials, such as metals, and the urea 
and phenolic plastics. Their bonding 
strength is comparable to that obtained 
with soft solder. 
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Damage from DINGING can be greatly reduced! 


REGARDLESS OF 
THIS ANGLE— 


Aero Tool Swivel Flush Sets minimize ding- 
ing without sacrifice of rivet seating accu- 
racy and smoothness. Rejections are 
reduced, speed of flush riveting operations 
greatly increased. 


-THE FACE STAYS 


Aero Tool SWIVEL FLUSH SETS Are Engineered for Green Hands 


When these Sets are placed in the hands of unskilled labor 


better results are immediately noticeable, due to the broad 
angle of safety incorporated in their special design. They 
seat flush regardless of shank angle. 

Typical Aero Tool precision design and manufacture are 
evident in all details of construction. Shank and Bell are 
of forged steel for great structural strength. Perfect fit 
between Ball and Socket prevents binding, assures perfect 
BLURPING IS NOT POLITE 
even for a rivet gun. Don’t “blurp” a pneumatic rivet 
hammer when the rivet set is not in the gun—it causes 


diate d ge to piston and set bushing, takes 
valuable time to repair. Be careful —conserve tools! 


swivel action. Mirror-polished Full Crown Face eliminates 
excessive skin marking. 

Cleaning and oiling are quickly done; the retainer color 
is easily removed, the unit disassembled and re-assembled 
in a matter of seconds. 

Write for catalog listing these and other Aero Tool Pre 


cision Products for better, faster riveting. 


AERO TOOL CO. 


ENGINEERED AIRCRAFT TOOLS 
231 West Olive Avenue, Burbank, Calif. * Department ** 
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FUNCTIONS 


Glen A. Gilbert. 


(Continued from page 21) 
Communication with Pilots 


Communication with pilots of air- 
eft under a tower’s juriSdiction is 
achieved by direct two-way radio be- 
tween the tower and the pilot, or by a 
traffic light gun. 


Control Towers 


Before November 1, 1941, all airport 
traffic control towers were operated by 
the local agency having jurisdiction over 
the airport and in accord with locally 
developed procedures. These towers 
were, for the most part, not sufficiently 
staffed or equipped to handle the vast 
inrease in military flying brought 
shout by the national emergency and 
the war. The military did not wish to 
udertake control of civil flying. At 
the same time they were unwilling to 
aeept control of military flying opera- 
tions by municipal or private traffic 
control units. In addition, there was a 
ned for many new airport control 
towers, 

As a consequence, the C.A.A. was 
directed by the Secretaries of War and 
Navy to operate established airport 
control towers and set up new ones at 
gecified locations as an essential con- 
tribution to the war effort. At the pres- 
tnt time 98 towers are operated by the 
CAA, and 119 will soon be in opera- 
tion by including one mobile unit that 
tan be put into operation at any air- 
port on short notice. 

Operation of airport traffic control 

wers by a centralized agency permits 

Sandardization of procedures and 
‘quipment, more uniform training of 


Personnel, and a general increase in 
ciency. 
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AND RESPONSIBILITIES OF THE C.A.A. 


along the 35,000-mile Federal airways 
system. Its purpose is to eliminate 
delays and hazards to aircraft operating 
‘fon instruments” under restricted visi- 
bility. 

There are now 23 airway traffic con- 
trol centers, each controlling about 
1,500 miles of civil airways, bandling 
more than 1,000,000 aircraft operations 
a month, of which more than 95 per 
cent are military or semimilitary in 
character. Each center communicates 
with pilots flying within its control 
area through various radio stations 
(airway communication stations, con- 
trol towers, air-line radio stations, 
and military radio stations). The 
center communicates with these radio 
stations by interphone (leased telephone 
lines) or by teletype. 

Pilots of aircraft flying in weather 
conditions enabling them to see other 
aircraft in time to avoid collision and to 
guide themselves by landmarks on the 
ground do not need control except when 
they are on and in the immediate vi- 
cinity of busy airports. Such conditions 
are known as “Contact Flight Rule’ 
conditions. 


Position control is necessary, how- 
ever, and is provided by Air Traffic 
Control when visibility is such that 
pilots cannot see or be seen in sufficient 
time to avoid collision. Flight under 
these conditions must be accomplished 
under “Instrument Flight Rules.” 


These require a pilot to obtain approval 
for the flight from the appropriate air- 
way traffic control center before depar- 


ture, remain in communication with 
ground radio stations during flight, and 
report his time and altitude when pass- 
ing over designated radio “fixes” en- 
route. Data regarding each flight in 
the control area, as well as the estimated 
time of passing over “fixes,” are 
tabulated on a control board in the 
center. 


Handling Flight Data 


As the handling of flight data and its 
tabulation in the center are manual 
operations at the present time, many 
verbal and manual relays of information 
are required. Such a system for con- 
trolling air traffic has its definite limita- 
tions. In fact, a recent study shows 
that by 1945, even if every possible 
refinement is made in the manual sys- 
tem, some of the busier centers will be 
unable to handle the volume of flight 
data required at that time. Therefore, 
an intensive study of the whole problem 
was made and a preliminary report has 
been completed and reviewed by avia- 
tion and technical experts. Their com- 
ments are being used in writing a series 
of reports on the subject which will be 
ready for distribution shortly. They 
will cover the principles of present air 
traffic control, air traffic trends, an 
analysis of the limitations in the present 
system, a program for immediate im- 
provements, a longer-range program of 
improvements which must be started 
now if they are to be available by 1945, 
and a look into the future developments 
of air traffic control. 


A typical Airway Traffic Control Center equipped with manually operated Flight 


Progress Boards. 


An elaborate communications system, both land line and radio, is 
necessary to record position of all planes in flight. 
traffic control centers handled approximately 300,000 movements of aircraft. 
the number exceeded 1,500,000 and in 1942 jumped to more than 6,000,000. 


During the fiscal year 1938, C.A.A. 
In 1941 
In 1943 it 


is estimated that between 13,000,000, and 14,000,000 movements will be handled. A 
careful analysis of all available data indicates that the 60,000,000 mark may be reached 


in 1950. 
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In the fact-packed twenty-four pages of 
this guide for engineers and product de- 
signers you will find: 


1. a brief introduction to the Family of 
Monsanto Plastics, one of the broadest, 
most versatile groups of materials offered 
by any one manufacturer; 


2. diagrams explaining the principal 
methods of molding and extruding 
plastics ; 


3. seven keys to better design with 
plastics; 


4. charts comparing the chief character- 
istics of Monsanto plastics and graphs 
illustrating the effect of temperature on 
their strength; 


The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto's 
exclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) + SAFLEX 
(vinyl acetal) NITRON (cellulose 
nitrate) + FIBESTOS (cellulose ace- 
tate) - OPALON (cast phenolic resin) 
RESINOX (phenolic compounds) 


Sheets - Rods + Tubes + Molding 
Compounds - Castings - Vuepak Rigid 
Transparent Packaging Materials 


MONSANTO 


Name 


5. photographs, tables and brief factual 
paragraphs on each of the six basic types 
of Monsanto plastics giving Outstanding 
properties, uses, design opportunities and 
a detailed range of properties; 


6. diagrams explaining new and highly 
significant techniques for fabricating plas. 
tics into final form which will greatly in. 
fluence the shape of things to come, 


If you do not already have this booklet 
in your data files, mail the coupon below 
today. Because of the very breadth and va- 
riety of materials included in the Family 
of Monsanto Plastics, this guide consti- 
tutes a handy index to virtually the entire 
field of modern plastics. MONSANTO 
CHEMICAL COMPANY, Plastics Division, 
Springfield, Massachusetts. 


Chemical Company . Pers 


Department F, Plastics Division 
Monsanto Chemical Company, Springfield, Mass. 


Please send me my copy of “The Family of Monsaat 
Plastics.” 


PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


Position 


Firm 


Address 
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Aircraft Engineering 


A. A. VOLLMECKE* 


ArrcrAFT ENGINEERING DIvI- 

sion is concerned with the type 
certification of aircraf t, aircraft engines, 
propellers, and appliances. Aside from 
the usual secretarial and clerical staff, 
it is manned entirely by experienced 
yronautical engineers who, almost 
without exception, have had extensive 
design and manufacturing experience 
in the fields to which they are assigned. 
The airworthiness of an airplane 
depends upon the strength and reli- 
ability of the primary structure, the 
engine and propeller, landing gear, ¢on- 
trols, and the like. It depends upon the 
proper arrangement and incorporation 
of emergency equipment and safety 
devices. To be eligible for civil use, all 
aircraft must meet the standards estab- 
lished by the Aircraft Engineering 
Division. Engineering data are ex- 
amined and tests conducted to show 
that these standards are met before 
an airplane is approved for civil use. 
After a particular design has been ap- 
proved and placed in operation, its 
srvice record is followed carefully. 
Drawings, test and stress reports, and 
other engineering data on all aircraft, 
engines, propellers, and appliances ap- 
proved since the passage of the Air 
Commerce Act of 1926, together with 
records of service difficulties, accidents, 
and other matters, are maintained in 
readily usable form for reference in 
improving the pertinent safety stand- 
ards, Here may be found engineering 
information on the first light planes, 
giant flying boats, autogiros, and on all 
other aircraft and aircraft components 
approved by the C.A.A. and its pred- 
ecessors, 


Foncrions or THE AIRCRAFT ENGI- 
NEERING DIVISION 


The main functions of the Division 
are two: the evaluation of specific de- 
signs to determine their compliance 
with safety standards; and the develop- 
ment and improvement of safety stand- 
ards to be incorporated in new designs. 

¢ first is done primarily in the field 
offies of the Division in New York, 
Kansas City, and Santa Monica; the 
latter, in the Washington office, which is 
prmarily responsible for basic require- 
ments, the interpretation of require- 
ments to meet unusual cases, and the 
handling of administrative procedures 
and policies. Since such work neces- 
states close association with all current 
tesearch and development work in the 
various fields of aeronautical engineer- 
ing, qualified members of the Washing- 
ton staff are members of various com- 
mittees and subcommittees of the 
National Advisory Committee for Aero- 
hautics, Army-Navy-Commerce Com- 
mittee, Cooperative Research Council 


Chief, Aircraft Engineering Division. 


A. A. Vollmecke. 


Society of Automotive Engineers, and 
other organizations active in the direc- 
tion and evaluation of research work 
for the advancement of aviation. 

Engineers in the field offices work with 
manufacturers in the examination of 
engineering data on new designs, in 
witnessing and supervision of structural, 
dynamic, and other test programs. 
Thus, manufacturers deal with a near- 
by office and with representatives who 
are accustomed to the practices of the 
particular company involved. Uni- 
formity of standards for all parts of the 
country is assured since special cases 
are referred to the Washington office 
for interpretation and _ coordination 
with other divisions of the C.A.A. and 
the C.A.B. 


Army and Navy Cooperation 


Almost two years before Pearl Har- 
bor, the Division took steps to integrate 
its activities with those of the Army and 
Navy because of the mutual advantages 
that would accrue. As a result, the 
military services have in many in- 
stances procured aircraft, particularly 
of the training and transport types, on 
the basis of the Civil Air Regulations. 
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More recently, in certain types of air- 
craft where the contemplated purposes 
did not permit full compliance with the 
Civil Air Regulations, the services have 
requested compliance with at least the 
structural and power plant sections of 
the regulations or have requested special 
studies. Activity of this type requires 
close coordination between the Matériel 
Center, the manufacturer, and C.A.A. 
Such work now constitutes an appreci- 
able part of the present activities of the 
Division. The military services, being 
eventual operators of these aircraft, 
maintain control over the actual detail 
specifications much as would an airline 
operator. The design of the airplanes, 
however, is handled by the C.A.A. as 
are designs intended for commercial 
certification and use. 

In May and June, 1942, representa- 
tives of the Division materially as- 
sisted three of the principal light plane 
builders in the conversion of their 
standard production airplanes into 
three-place training gliders for the 
Army. The first of these conversions 
was completed in nine days. The con- 
versions were based upon a suggestion 
by the Administrator made in July, 
1941. 

In December, 1942, at the invitation 
of the Army Air Forces, a special sur- 
vey was made of the Wright Field 
organization and functions by C.A.A. 
representatives to determine how the 
above coordination could be maintained 
and the greatest assistance rendered. 
As a result of the survey, several civilian 
engineering representatives of this Di- 
vision are on duty at Wright Field on 
liaison and administrative assignment. 
Similar close coordination is maintained 
with the Navy Bureau of Aeronautics. 


Establishing Uniform Standards 


In 1935 what is now the Aircraft 
Engineering Division took part in the 
formation of the Army-Navy-Com- 
merce Committee for the purpose of 
establishing uniform standards for 
aircraft design information. The first 
publication of this group was ANC-5, 
“Strength of Aircraft Elements,” pre- 
pared by this Division. To date, some 
30,000 copies of this publication and 
its subsequent revised editions have 
been sold and distributed. The original 
ANC Committee was given official 
sanction by the Aeronautical Board 
and the Administrator in 1941 and now 
operates as the ANC Committee on 
Aircraft Design Criteria. Other publica- 
tions have since been published or are in 
process of preparation. 

At the suggestion of the Division the 
Technical Development Division of the 
Federal Airways has developed special 
vibration and flutter measuring equip- 
ment. Methods of utilizing the equip- 
ment have been devised by the vibra- 
tion specialists of the Division to the 
point where its use has been requested 
by manufacturers and the military serv- 
ices on such diverse problems as 
flutter in high-performance fighter type 
airplanes, stress reduction in engine 
crankcases, and tactical glider tow force 
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{Thompson Products, Inc. 


WESTCOAST PLANT A 


MAIN 


to earry a bomber’s wings! 


cies two Thompson Aircraft Bolts are the main wing attaching bolts on the 
Martin B-26 Bomber. It takes just one of these per wing to carry the bulk of heavy 
loads. And under the tremendous strains encountered in flight these Thompson 
bolts are among the most highly stressed parts on the entire craft! Yet they safely 
absorb vibration, tension, shear—practically every kind of stress possible to place 


on a Steel part! 


Thompson Bolts are doing jobs like this on fig 
ing craft at every battle front in the world 

the significant point is this: Thompson is 
ing a wide variety of precision aircraft parts 
every one of which is subjected to the sever 
kind of service— Airplane Engine Valves 
Ends— Ball Bearing Cable Ends— Hydraulic Pis 
tons— Flash Weld Assemblies, as well as some 75 
types of close tolerance Bolts. To make such 
products as this, Thompson has developed spe 
cialized and exclusive manufacturing methods 
that enable many of these products to far out 
perform anything similar in the field. They are 
made to above-average specifications, of finest 
materials, and represent the ultimate in precision 
workmanship. 


THOMPSON FACILITIES 
Thompson facilities and processes include spe 
cial methods of hot-gathering and forging. 


BELL, 


CALIFORNIA 


controlled heat treating... precision grinding... 
thorough, close inspection ... full metallurgical 
control...and many others that are producing 
some of the industry's most vital aircraft parts. 


Perhaps you can use superior manufacturing proc- 
esses, control and care. If you are making, plan to 
make, or need products similar to those mentioned 
above, our engineers will gladly consult with you 
concerning the application of Thompson products 
and processes to your specific problem. Write us 
today—and please include sufficient information to 
permit a comprehensive analysis of your require- 
ments. Thompson 
Products, Inc., 
WEST COAST 
PLANT, Bell, 
California. 


in forming Thompson valves, bolts, hydrauli« 


This battery of electrical upsetting machines © 


and many other products by the hot-gatherins 


forging process. 


The machines were designe 
built by Thompson, and are a typical examp!e 
specialized methods and equipment available 
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Dramatic stories of our planes ‘Coming in on a Wing and a Prayer” would not be 
posible where it not for the men of the Civil Aeronautics Administration Aircraft Engi- 
fing Division who know before a plane ever leaves the ground what stresses and 


tains the plane can stand. 


One of the exhaustive tests conducted under C.A.A. super- 


¥uion determines wing strength by scientific application of pressure to simulate the worst 


ible flying conditions. 


Md stress measurements. Several re- 
jorts have been issued covering simpli- 
ied charts for the prediction of flutter 
ged and vibration modes. 

The work of the Washington office 
Mdeveloping safety standards for air- 
fait is embodied in various parts of 
the Civil Air Regulations and manuals 
Mat cover airplane, glider, and rotary 
Wm aircraft airworthiness; engine, 

peller and appliance airworthiness; 

i the repair, alteration, and main- 
Wnance of aircraft. The regulations 
Me supplemented by Civil Aeronautics 
Manuals which interpret specific parts 
@ the regulations and outline accept- 
mile methods of analysis or test pro- 

for showing compliance with 
tions. The manuals also specify 
Mienals and detail design or repair 
considered satisfactory for 
Maircraft. 


tions and Manuals 


S The regulations and manuals have 
! veloped over a period of years 
Mi the basis of special studies and a 
@iprehensive review of the records 
eiany years of service experience with 
including everything from 

tallest private airplane to the 


air liners. Records of service 
mehce are continually received on 
Mical interruptions in flight, 
lance difficulties, failures and 
mete. All important cases of this 
given a detailed technical 
SEW With the object of correcting the 
Bin the particular case and also 

Me broader aspect of recommend- 
sins to the regulations with a 

ard prevention of recurrence 


of such troubles on new designs. If a 
particular design exhibits chronic weak- 
nesses, the manufacturer is requested, 
through the particular branch office 
that handled the design, to initiate 
remedial measures designed to over- 
come the trouble. These cases are 
generally disposed of by advising the 
owners, operators, inspectors, and other 
interested parties of the necessary 
changes or inspection procedures by 
publishing Airworthiness Maintenance 
Bulletins or Airworthiness Maintenance 
Inspection Notes. 

Many products and processes that 
affect airworthiness are constantly being 
developed for use on civil aircraft. 
These items, by reason of their recent 
development or novel nature, may not 
be covered by existing military or com- 
mercial standards. Because of their 
value, however, they may soon be in 
extensive demand for use on civil air- 
craft. Examples are self-locking nuts, 
flexible controls, flexible hose, life- 
saving equipment, fabric finishes, pul- 
leys, etc. Such items are not sufficiently 
important to warrant type certification 
as such yet it is highly desirable to 
advise manufacturers, operators, and 
C.A.A. personnel that they are con- 
sidered acceptable. Hence, upon sub- 
mission of engineering data and com- 
pletion of necessary tests, a Product and 
Process Specification is issued. In 
general, this activity is handled by the 
Washington office. 


BRANCH OFFICE ACTIVITIES 


The activities of the Branch Offices 
of the Aircraft Engineering Division 


are primarily devoted to the examina- 
tion of data on new aircraft designs, 
although a considerable proportion of 
their activity covers the handling of the 
repair and alteration of existing air- 
craft, weight and balance, and other 
engineering matters. 

When an aircraft manufacturer starts 
the development of a new design, he us- 
ually informs the branch office by sub- 
mitting certain basic engineering data 
and an application for a Type Certifi- 
cate. At this point, he confers with 
the branch office concerning any special 
aspects of the design or any unusual 
features that may require special at- 
tention and interpretation of existing 
regulations. As the design develops, 
engineering reports are submitted to 
the branch office for review and com- 
ment. As the studies of these reports 
are made, the manufacturer is advised 
of any unsatisfactory design methods 
and design details which must be cor- 
rected to comply with airworthiness 
requirements. Frequent visits to the 
manufacturer’s plant are usually made 
by the engineer assigned to the par- 
ticular project to assist in maintaining 
close contact for the mutual benefit 
of both organizations. Where the 
project is of sufficient magnitude, it is 
often advisable to assign an engineer 
to full-time duty at the manufacturer’s 
plant. 

When the engineering data on the 
project, consisting of drawings, stress 
analysis reports, static tests, and ground 
operational tests, are considered satis- 
factory, the branch office issues an 
Inspection Request to cover the in- 
spections and flight tests. The per- 
sonnel of the Flight Engineering & 
Factory Inspection Division then carries 
out the necessary ground inspection and 
flight testing of the airplane. 


If these tests and inspections indicate 
that the airplane is satisfactory, the 
Aircraft Engineering branch office rec- 
ommends to the Washington office 
that a Type Certificate for the airplane 
be issued to the manufacturer. Upon 
a similar recommendation from the 
Washington office of the Flight Engin- 
eering & Factory Inspection Division 
with respect to the flight, operational, 
and inspection phases, a Type Certifi- 
cate is issued; a specification describing 
the certificated airplane is also published. 
This specification lists such information 
as the eligible engines, propellers, re- 
quired and optional equipment, opera- 
tion limitations, and all other informa- 
tion necessary for C.A.A. inspectors in 
the field or at the manufacturer’s plant. 
These specifications are also available 
for public distribution. 


Tue Artrcrart SECTION 


The Aircraft Section of the Division, 
consisting of Structures, Detail Design 
and Vibration Units, is primarily con- 
cerned with the air frame. It is re- 
sponsible for matters pertaining to the 
structural strength requirements, stress 
analysis and allowable strengths, air- 
frame materials, and static testing. 
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BS SPARK PLUGS 
ELBOWS - SLEEVES - GASKETS 


SOLID COPPER GASKETS 
Elbows for use with shielded 


ignition harness. 


For better spark plug perform- 
ance, new cylinder and assem- 
bly gaskets should always re- 
place worn ormutilated gaskets. 
All standard sizes available. 


Ignition wire terminal sleeves 
for use with shielded spark 
plugs. Ceramic or Formica. 


THE BS CORPORATION 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
136 WEST 52nd STREET, NEW YORK 19, NEW YORK 
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FUNCTIONS AND RESPONSIBILITIES OF THE C.A.A. 


Italso handles the engineering and main- 
nance problems associated with air- 
craft structure. 

Part of the work consists of reviewing 
and correlating interpretations of exist- 
ing regulations as they apply to the un- 
conventional features of aircraft whose 
design is being approved by a branch 
ofice. Some of the more interesting 
recent problems of this nature have been 
the fight and landing conditions for 
fying wing type aircraft, rotary wing 
aircraft standards, design and structural 
test requirements for aircraft of weights 
approaching 500,000 Ibs. Special studies 
are often made on such diverse subjects 
ss allowable stresses for new materials, 
overload operation limitations, and the 
airworthiness criteria for gliders, to 
mention only a few. 


Tue Power PLANT SECTION 


When the Power Plant Section lies 
the responsibility of developing and 
administering, primarily from the de- 
sign standpoint, those portions of the 
Civil Air Regulations which pertain to 
the airworthiness of aircraft engines, 
propellers, and power plant installations. 
For the purpose of definition, the 
power plant is considered to include 
all elements of the aircraft which are 
esential for furnishing motor power, 
or which are necessary to assure the con- 
tinued satisfactory and safe operation of 
the primary propulsive units. This 
section is composed of Engine, Propeller, 
and Installation Units. 


Engines and Propellers 


Engines and propellers are type 
certificated in a manner similar to the 
certification of an airplane, although, 
of course, the demonstration of air- 
worthiness is more directly dependent 
upon the results of tests than in the case 
of an aircraft structure, for ex- 
ample. 

Qnce an airworthy engine and pro- 
peller have been selected for an airplane, 
there still remains the problem of 
providing the items necessary for the 
operation of these aircraft components. 
This, of course, includes fuel, oil, cool- 
ant if necessary, cowling, controls, 
intake and exhaust systems, and the 
like. If metal propellers are em- 
ployed, it is necessary to assure that 
no excessive vibratory stresses exist 
during the operation of the particular 
airplane-engine-propeller combination 
involved. Engine and oil cooling, fuel 
eed and carburetor air heat rise are 


sme of the other factors to be con- 
dered in installation. 


Policy and Procedure 


The Power Plant Section also deals 
policy, procedure, and_ special 
problems that pertain to its work much 
% previously described for the Air- 
aft Section. Its special studies and 
Reports deal with such matters as the 
Wwe of leaded fuels to replace unleaded 
, extension shaft drives, turbo 
intercooling, propeller 
€ pitch stops, rotary-winged air- 


A propeller that funnels out the force 
of a 2,000-hp. engine must, in addition to 
meeting strength requirements, be free of 
vibrations that might tear the engine away 
from the plane. To determine vibration 
characteristics of various types of propel- 
lers, the C.A.A. Aircraft Engineering Divi- 
sion conducts extensive tests under labora- 
tory conditions. The various contacts 
along the prop blade are activated by 
vibrations that set up an electrical current 
and is registered on a galvanometer. 


craft propulsion systems, and the like. 
This section is also responsible for the 
Product and Process Specifications on 
such items as flexible hose, flexible con- 
trols and self-sealing fuel tank 
liners. 


Tue APPLIANCE SECTION 


In the early days of the Aircraft 
Engineering Division and its pred- 
ecessors, each engineer examined all 
types of data related to the airplane. 
However, the need for specialization 
soon became apparent and, just as in 
the case of power plant, equipment and 
appliance specialists were assigned to 
handle such data as pertained to elec- 
trical systems, hydraulic equipment, 
instruments, and the like. The Ap- 
pliance Section issues type certificates 
for such equipment as floats, skis, 
parachutes, wheels, safety belts, flares 
and position lights. 


A large proportion of the Product 
and Process Specifications also pertain 
to equipment handled by this group. 
Pneumatic deicers, generators, and 
leakproof batteries are a few examples 
of these. Other matters delegated to 
the Appliance Section include tire 
ratings, retreading, fire extinguishers 
and pyrotechnics. 


SPECIFICATIONS SECTION 


The preparation of a specification is 
the final step taken by the C.A.A. in 
the process of approving a new air- 
craft, engine, propeller, or appliance. 
That is, when all the required technical 
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data have previously been examined 
and found satisfactory and an actual 
airplane of the model involved has been 
inspected, tested and found to meet the 
requirements of the Civil Air Regula- 
tions, a type certificate and the air- 
plane specification are prepared by the 
Specifications Section and issued by the 
Aircraft Hngineering Division. 

Aircraft weight and balance matters 
are also handled by the Specifications 
Section. The proper control of weight 
and balance is particularly important 
with the capacity loads now being 
carried and the changes being made to 
carry cargo. In cases where it is de- 
sirable to increase the gross weight, 
the examination of balance computa- 
tions for the airplane is necessary to 
determine whether the location of this 
additional load will still permit the 
center of gravity of the airplane to 
remain within safe limits under specifte 
conditions of loading. 

Another item handled by this section 
is the actual processing of Airworthiness 
Maintenance Bulletins and Airworthi- 
ness Maintenance Inspection Notes 
which were mentioned previously. 


SEcTION CooRDINATION 


The activities of the various sections 
are coordinated under the direction of 
the Chief of the Division and, through 
his office in Washington, contacts are 
maintained with the following other 
Divisions of the C.A.A. and the 
C.A.B.: 


Flight Engineering and Factory In- 
spection Division on matters pertain- 
ing to operation, flight characteristics, 
performance and factory inspection. 

Air Carrier Division on engineering, 
phases of operation and maintenance 
of air-line aircraft. 

General Inspection Division on the 
engineering phases of continued air- 
worthiness of aircraft. 

Technical Development Division on 
matters relating to the improvement 
through development of aircraft, air- 
craft engines, propellers and appliances. 

Publications and Statistics Division 
on the dissemination of information 
to owners, repair stations, mechanics, 
field personnel and other interested 
parties. 

War Training Service on airworthi- 
ness matters concerning the aircraft 
used by that Service. 


Accident Investigation Division of 
the Civil Aeronautics Board on accident 
investigations wherein structural fail- 
ure, power plant or appliances are in- 
volved. 

Safety Rules and Education Division 
of the Civil Aeronautics Board on 
matters pertaining to revision of exist- 
ing regulations or the promulgation of 
new regulatory material. 

Similar contacts are maintained in the 
field by the branch offices to supplement 
and correlate information and experi- 
ence for the most effective and intelli- 
gent administration of the Civil Air 
Regulations. 
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Dare We Speak of Peace? 


Yes— because it means $0 much to all of us individually. 
With it will come again those products of industry like 
the car, the radio and the refrigerator, which never 
were luxuries so much as necessities. And those who 
are thinking in post-war terms are asked to remember 
that Weatherhead will be prepared to help build these 
products again as well as the many strange new ones 


destined to emerge from this war. 


Look Ahead with @ 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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FUNCTIONS AND RESPONSIBILITIES OF THE C.A.A. 


flight Engineering and Factory Inspection 
CHARLES F. DYCER* 


Fucut ENGINEERING and Fac- 
Inspection Division, established 
in January, 1939, is responsible for the 
development of regulations governing 
ormance and flight characteristics 
all civil airplanes and provides 
ical supervision of those persons 
in'the field conducting flight tests and 
inections for type certification of such 
airplanes. It brings together within a 
single unit experienced test pilots and 
yronautical engineers. 


FUNCTIONS OF THE DIvISION 


The routine function of the Division 
is to specify, in the case of each applica- 
tion made for certification of a new 
type airplane or modification of a pre- 
mously approved type, the nature and 
extent of flight testing and inspection 
required; to devise a flight test pro- 
gam for this purpose; to conduct the 
necessary tests; to analyze the results 
and determine whether the airplane 
complies with Civil Air Regulations; 
ad to conduct continuing inspection 
in the manufacturer’s plant of airplanes 
manufactured in accordance with the 
tems of a type certificate. 


Inspection 

To discharge all of the duties assigned 
to the Division, it must undertake a 
great many projects not routine in their 
mature. The first of such projects was a 
complete revision of the Type Inspection 
Report, Form ACA 283, in an effort to 
provide a form which would at once 
guide the inspector in making a com- 
plete inspection and provide a place in 
vhich to report all of the information 
actually necessary to determine the 
degree of compliance with regulations. 
There was also undertaken a general 
revision of Chapter X of the Inspection 
Handbook, Airplane Inspection 
Type Certification. This was intended 
to furnish our inspectors in the field 
with a statement of the regulations, any 
hecessary interpretations, a recom- 
procedure for conducting the 
necessary tests, and a method to make 
ay necessary corrections to the ob- 
erved test data. This was found to be 
much more difficult undertaking than 
n anticipated. A preliminary 
draft of this handbook was issued to our 
personnel for their use and com- 
nent in the light of their experience be- 

lore the final revision was issued. 


Controllability 

Subsequently, it became necessary to 
study the problem of requirements gov- 
ning the controllability of multiengine 
urplanes with one or more engines in- 
‘erative. A study of this entire sub- 
fet was undertaken, and a detail 
moposal was made and sent to the in- 


“Chief, Flight Engineering and Factory 
Division. 


Charles F. Dycer. 


dustry for its comment. This resulted 
in a conference attended by representa- 
tives of the airplane manufacturing 
industry, the scheduled air-carrier oper- 
ators, and the Air Line Pilots Associa- 
tion. Aggreement was finally reached 
upon a set of detail requirements that 
were made effective at that time. 
These have since been incorporated 
almost intact in the requirements for 
Transport Category airplanes. 


Requirements for Transport Aircraft 


By far the largest single project under- 
taken by this Division has been the 
development of the requirements gov- 
erning the Transport Category. This 
project began during the latter part of 
1939 and grew out of general dissatis- 
faction with the landing speed require- 
ment for airplanes used primarily for 
the scheduled transportation of pas- 
sengers and goods. Concurrently with 
this work, the Division undertook de- 
velopment of photographic equipment 
to measure take-off and landing per- 
formance of airplanes. This was done 
with the cooperation of the Bell & How- 
ell Corporation. 


Reports 


During the development of the Trans- 
port Category requirements, the Flight 
Engineering series of reports was estab- 
lished to make public such investiga- 
tions or other information as were be- 
lieved to be of general interest. To date, 
eight of these have been completed. 


Spinning Requirements 


Because attention was drawn to 
widely different spinning requirements 
specified by Army, Navy, and C.A.A., 
and because of obvious advantages to 
be gained by all concerned if these 
could be made uniform, the Division 
undertook to obtain agreement among 
these agencies upon a single set of spin- 
ning requirements for primary training 
airplanes. This project was carried 
forward as an Army-Navy-Commerce 
project under the general supervision 
of the Aeronautical Board. As a result 
of several conferences, agreement was 
reached and the requirements were 
published as ANC-14. 


Other Projects 


Since the war both the Army and 
Navy have made use of our organiza- 
tion to carry out special projects for 
them. The majority of our personnel 
is now so employed. Our Factory 
Inspectors are conducting all inspection 
in several airplane manufacturer’s plants 
building airplanes for armed services. 
We have also conducted special tests 
with our photographic equipment to 
determine the ground performance of 
certain military airplanes and have car- 
ried out a number of special flight test 
programs for various purposes. 

Recently, a study of the performance 
of existing carrier airplanes was made 
to determine whether or not the maxi- 
mum weight at which these were au- 
thorized to operate could be increased 
with safety, for the war and the shortage 
of such airplanes had created a serious. 
bottleneck. The matter was also thor- 
oughly discussed with representatives 
of the industry. The results of this 
study indicate that increases can be 
safely granted. Appropriate revisions 
of the Civil Air Regulations have been 
drawn and submitted to the C.A.B. 
with recommendation for their adop- 
tion. 


Technical Development 
JOSEPH C. HROMADAt 


ROGRESS in scientific endeavors is 
measured not only by fundamental 
discoveries but equally by the applica- 
tion of these discoveries. Progress in 
the field of aeronautics is perhaps unique 
in its dependency upon advancements 
in the vast fields of related arts and 
sciences. The integration and practical 
application of such advancements to 
t Assistant Chief, Technical Develop- 
ment Division. 


the science of aeronautics are essential 
functions of the C.A.A. and are carried 
out by the Technical Development 
Division. 


Tue TECHNICAL DEVELOPMENT 
Division 


This Division serves as a central 
agency for the formulation, administra- 
tion, and execution of the C.A.A.’s 
programs for scientific and technical 
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In 1933 a newcomer — Chicago and Southern Air Lines — entered the 
transportation field 


Now, as a major company celebrating its tenth anniversary, it can proudly 
measure a decade's service in terms of millions: 
14,441,747 revenue miles flown — 
684,951,988 pound miles of express flown — 
1,980,646,795 pound miles of mail flown. 


In this air transportation achievement correct lubrication had a part. 


Chicago and Southern uses Sinclair Pennsylvania Motor Oil exclusively 
for safe lubrication of its modern fleet of Douglas Dixieliners. 


POR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, NEW YORK 
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Joseph C. Hromada. 


developments in the field of aeronautics. 
This involves development, applied re- 
varch, experimentation, flight and serv- 
ice testing, and coordination of re- 
arch programs aimed at removing 
aviation hazards and improving the 
dliciency of the operation and flight of 
aircraft. 


Military Projects 


While the Division has centered its 
attention on civil aeronautics, a con- 
siderable amount of its work has al- 
ways had a direct bearing on military 
aviation. Its recent activities have 
been primarily tuned to the successful 
prosecution of the war. Many de- 
velopment projects have been initiated 
at the request of the military agencies. 

Nevertheless the fundamental similar- 
ity of civil and military aviation made 
only a few modifications necessary, and 
the development program remains es- 
entially unchanged and is being car- 
ned forward with the active cooperation 
ofthe Army and the Navy. 


FUNcTIONS OF THE DivIsION 


The functions of the Division are 

ed among four sections dealing, 
Mepectively, with radio aids to air 
MaVigation, air navigation charts, air- 
taft and appliances, and airports and 


lighting facilities. In addition, the 
maintains an experiment sta- 
ton adjoining the Indianapolis Munici- 

Airport where most of the experi- 
mentation and flight testing is con- 
ucted. Close liaison is maintained 
mith industrial research and manu- 
auring organizations, schools and 
imiversities, the National Advisory 
mmittee for Aeronautics, and other 
public and private scientific agencies. 
Many of the developmental activities 
« the Division are carried on through 
=. particularly qualified by 
ol experience and facilities to 
nduct research and development in 
‘rtain specialized fields, 


Since its establishment the Division 
has successfully attacked various prob- 
lems, and its contributions to aviation 
are reflected in numerous facilities, pro- 
cedures, and regulations instituted to 
provide greater safety and efficiency of 
aircraft operation. Efforts for further 
betterment are progressing, and many 
projects have assumed the status of 
continuing developments upon which 
activity will cease only when the need 
for the projects has passed or a new ap- 
proach offers more promising  re- 
sults. 


Radio Developments 


One of the most promising is the ap- 
plication of the ultra-high frequencies 
to radio navigational aids. Extensive 
experimentation and flight testing since 
1934 has shown that these frequencies 
possess many advantages over low and 
intermediate frequencies because of 
their freedom from static, limited dis- 
tance range, absence of ionospheric re- 
flections, and large number of available 
frequency channels. The ultra-high 
frequency radio range has a well-defined 
distance range and a clarity of signal 
regardless of seasonal or climatic con- 
ditions. It exhibits a marked reduction 
of multiple- and bent-course effects, 
and is free of interference from other 
distant stations. In the development 
of the UHF radio range it has been 
found possible and practical to eliminate 
quadrant ambiguities and _ reversals 
through a combination of aural and 
visual signals. These inform the pilot 
instantly of his position relative to the 
station without obliging him to perform 
any difficult and time-consuming orien- 
tation procedure. It is further possible 
to superimpose one or more separate 
and simultaneous voice communication 
channels upon the same station fre- 
quency without mutual interference. 


Instrument Landing 


Great strides have also been made in 
the radio instrument landing of aircraft. 
As recommended by the President’s 
special investigating committee, the 
C.A.A. instrument landing system was 
adopted for immediate service testing 
and pilot training. Plans for the in- 
stallation of a nation-wide system of 
ultra-high-frequency facilities have been 
seriously curtailed for the duration, 
but considerable experimentation is 
being carried forward to develop a 
micro-wave instrument landing system. 
In line with this is the translation of 
air traffie-control communication equip- 
ment to UHF and the development 
of UHF aircraft direction finders. 


Current Projects 


Efforts are also being made to improve 
existing radio aids. Current projects 
include the development of radio- 
range and fan-marker monitors that 
automatically warn station operators 
and pilots of any malfunctioning of the 
range or fan marker. Also, improved 
fan and station-location markers are 
under development. Improvements in 
high-frequency automatic ground direc- 


tion-finding equipment show great 
promise for the minimization of bearing 
errors. 

With improved efficiency and relia- 
bility of aircraft and navigation aids, 
there has followed a great increase in in- 
struments flight operations. This has 
created a need for charts especially de- 
signed for this use. Such charts must be 
clear and concise, and for maximum ef- 
fectiveness must provide such necessary 
information to the pilot flying ‘on 
instruments” as accurately depicted 
radio facilities, flight levels, etc. These 
charts differ from the usual type in that 
ordinary topographic information is 
omitted since it is not needed in instru- 
ment flying. To supplement these 
charts and assist the pilot in effecting 
a landing through the overcast, instru- 
ment approach and airport charts have 
been developed. The approach chart 
contains all information required by a 
pilot in approaching a particular airport, 
working out his orientation, and start- 
ing the let-down procedure. The air- 
port chart, on the reverse side of the 
approach chart, pictures the airport to 
scale and includes all necessary informa- 
tion on runway markings, elevations, 
obstructions, etc. Such charts have 
been devised for several hundred air- 
ports and surrounding areas where 
radio facilities are used for instrument 
let-down. Further development work 
on new charts and charting devices is 
going forward. Among such develop- 
ments are special charts for seaplane 
use, studies to determine chart require- 
ments for use in celestial navigation, 
and the construction of profile charts 
for the Federal Airways. 


AIRCRAFT AND APPLIANCES 


In the category of aircraft and ap- 
pliances, the activities of the Technical 
Development Division have been con- 
fined largely to eliminating potential 
hazards of flight and developing equip- 
ment for determining aircraft perform- 
ance and _ structural characteristics. 


Flight Problems 


One project that promises to continue 
for some time is that of developing 
means to detect and extinguish power- 
plant fires in flight. Equipment has 
been developed for radial engine in- 
stallations of the type common in 
present air-carrier aircraft, and for 
certain installations of the smaller, 
private-owner aircraft. As an indica- 
tion of the extensive testing required 
in such a program, the mock-up of one 
installation was subjected to over 1,500 
fires during the development of satis- 
factory extinguishing equipment. With 
the cooperation of the Army the pro- 
gram is continuing, and it is expected to 
continue as long as new types of power- 
plant installations and cowlings present 
new fire-fighting problems. 


At current speeds of flight the dam- 
age resulting from collision with birds 
may assume serious proportions. As a 
consequence of several accidents and 
near-accidents resulting from shattered 
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Means for detecting and extinguishing fires in flight was a recent project of the C.A.A. 


Technical Development Division. 


| This experimental setup, subjected to 1,800 fires, 
shows flames roaring back from the nacelle as in actual flight. 


Within a few seconds 


carbon dioxide, led to the engine through copper tubing, will extinguish the fires. 


windshields, a project is under way to 
develop a ‘“bird-proof’’ windshield. 
With the close cooperation with glass 
and plastics manufacturers windshields 
have been developed which are capable 
of withstanding the impact of a 15-lb. 
bird fired from a pneumatic ‘‘cannon” 
at speeds in excess of 200 miles an hour. 
A warm air anti-icing devise is incorpo- 
rated in these windshields. With further 
development it is hoped to better present 
performance and arrive at a truly bird- 
proof and iceproof windshield. 


Other Projects 


Other projects in the field of aircraft 
and appliances include the study and 
solution of such problems as vibration 
and flutter, stall warning indication, 
cockpit and position lighting, and de- 
velopment of photographic and other 
means of aircraft performance testing. 
In the latter field equipment now under 
deveiopment and nearing completion in- 
cludes improved photographic space- 
time recording devices for obtaining 
aircraft performance data, and control 
characteristics recording devices for 
obtaining flight and maneuvering char- 
acteristics. By these means the work 
of determining the airworthiness of new 
aircraft will be greatly facilitated. 
FACILITIES 


AIRPORT AND GROUND 


The efforts expended in increasing 
the efficiency and safety of aircraft in 
flight would be of little avail without 
adequate airport and ground facilities 
to permit full utilization of aircraft 
potentialities. The Technical Develop- 
ment Division is constantly striving 
to make airports safer and more service- 


able through scientific improvements in 
lighting, marking, paving, drainage, 
and other design features. The results 
are apparent in all modern airport 
lighting installations. Further develop- 
ment of approach lighting systems to 
supplement the use of radio instrument 
landing equipment is in progress at the 


C.A.A. Experimental Station. Here 
new types lights are installed and 
tested in an approach lane, and pilots’ 
comments and reactions are correlated. 
Improved marker and boundary lights, 


incorporating features which will assure 
a pilot of their identity and function 
when only a restricted portion of the air- 
port boundary is visible, are being 
tested. 


Controlling Airport Lights 


Development of more effective 
methods for controlling airport lights 
so that their intensity may be adjusted 


Human Engineering in Aviation 
DEAN R. BRIMHALL* 


urING the discussions that led to 
D establishing the Federal Civil Pilot 
Training Program, the suggestion was 
frequently made that such an extensive 
training effort would offer unusual op- 
portunities for the study of problems 
related to the human side of aviation. 
The particular human problems of most 
immediate concern were those of pre- 


* Director of Research. 


to conform with visibility require 

is also under way. Atmospheric con. 
ditions are generally described "ee 
vague way as 1/,-mile visibility dy 
mile visibility, and merely express ap 
observer’s opinion when Viewing som 
arbitrarily selected object. As this 
object and the background vary, and 4, 
observers’ opinions vary, the resultant 
report of visibility is often difficult tp 
interpret. An instrument for the 
measurement and continuous record 

of visibility has been developed, and the 
correlation of its readings with estimates 
made by direct observation js being 
studied. 


Seadrome Lighting 


Another important development js 
that of seadrome lighting to allow trang. 
oceanic flying boats and other gop 
planes to operate on and off water a 
night. This has involved development 
of special lights with self-contained 
power sources and special buoys to ge. 
commodate these lights. Closely m 
lated to this work is the developmen 2 
of suitable seadrome day marker 
Further lighting work is concerned with 
the development of airway beacn 
lights incorporating high-intensity ly 
minous tubes having extremely high 
candlepower and other desirable char 
acteristics not obtainable in beacons ¢ 
conventional type. 


Soil Stabilization Pi 


In addition to lighting developments, 
much effort is being directed towan 
the development of suitable chemi 
and equipment to effect soil stabilia 
tion. A_ successful solution of thi 
problem would permit construction 
airport runways in a much shorter t 
and at less expense than is required 


present. All phases of the problem ar ee 
under investigation, and consideration 
of military potentialities makes thi ca 


project extremely important. An i 
vestigation to determine exact loads 
imposed on airport paving by aireral 
during landings and take-ofis is sli 
being undertaken. This work show 
considerable promise, and it is hopel 
that it will lead to a more effective us 
of runway materials and make it possible 
to design runways with greater lod 
capabilities. 


fo 
selection of pilot material and, seco! 
the problems arising during instruct m; 
The need for solving such problems 
originates in the common-sense alll” yu 
reducing wastage of time and eflor a 
Individuals differ in their ability 
perform tasks that require formal” 
of habits of skill. It was evident ts 
if mesuring devices could be develop’ “ 
to reduce the number of those 
would be found unable to become pil Fl 
Sax He 
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No other American-built fighters have 
fought so many battles, have downed so 
many enemy planes—over mountain, 
jungle, desert and sea— from the bleak 


Arctic to the blistering tropics—as have 


FIRST 


Veterans of Suery Battlesky 


CURTISS WARrHAWK 


LATEST OF A LINE OF FIGHTING HAWKS 


the Curtiss pursuits, veterans of the hat- 
tleskies of World War II. 
CURT RIGHT 


wrativons 
AIRPLANE DIVISION 
BUFFALO COLUMBUS ST. LOUIS 


LOUISVILLE 


Member: Aircraft War Production Council, East Coast, Inc. 
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We have this to say...to a lady whose 
boy has gone to war. All of us here 
in America want our fighting men to 
come back. 

To help bring them safely home, we’re 
giving them the best equipment we can 
produce. The finest of food, clothing, 


medicine, guns, tanks, planes. 


That’s why planes like the U. $. Army 
Bell Airacobra are designed with stout 


armorplate protecting the pilot... 


It’s Okay, 


With self sealing gas tanks... These and all the other safety featuts 
With bullet-resistant “‘armor glass’’,., built into American planes add weg 
With a 37 mm. cannon in the nose. ™ake design problems tougher. | 
(After all, an explosive cannon shell — they'll bring safely home many 
hurtling at the enemy is a pretty good American boy who might not hit 
protective device!) come home without them. 


WHEN they come home, they'll want planes of peace. There'll be another era of oircrol 
pioneering—this time to make planes still safer, simpler, more useful, more econo 

You'll see then how an aircraft manufacturer could pack decades of aviation progress ine® 
few short years of war. © Bell Aircraft Corporation, Buffalo and Niagara Falls, New York 


AIRACOBRAS for victory—future planes for peace 
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or those who would learn slowly and 
could not reach a high degree of skill, 
there would be a corresponding saving 
in time and effort. 


Selection of Pilots 


The National Research Council, as 
qent for its parent organization, the 
National Academy of Sciences, was 
asked to study the C.A.A. flight training 
program and to prepare methods and 
instruments to improve both the selec- 
tion and the instruction of pilots. 


field Research 


The National Research Council was 
further requested to cooperate with 
the C.A.A. in setting up an Advisory 
Council to help direct research in this 
feld. This Committee was selected 
from leaders in the technical fields of 
aviation and from organizations es- 
pecially devoted to aviation research. 
The C.A.A. then entered into a con- 
tract with the National Research 
Council to direct researches at various 
universities and other places having 
laboratories, skilled workers, and stu- 
dent pilots in training. 

This was in line with the policy of the 
Administration to use existing civil 
facilities wherever possible and thus 
avoid duplication by the Government 
of research laboratories and personnel 
When such were already available. The 
Committee, although established prior 
to the attack of Poland, almost im- 
mediately established working relations 
with the Army and the Navy units 
interested in pilot selection and train- 
ing. This relation has become closer 
since the onset of war, and the direction 
of research has been altered to meet the 
needs of the military forces. One of the 
first projects, conducted at Pensacola 
with the Bureau of Aeronautics of the 
Navy, proved to be very valuable. 
Other projects have since been carried 
out, and some are now being prosecuted 
at the direct request of the military 
authorities. 


Problems of Selection 


The experience of the Division of Re- 
search with the problems of selection 
is interesting because it was soon dis- 
covered that the elimination rate for 
young men and women of college age 
Was not a serious problem so far as 
‘vil aviation is concerned. It was 
ound, for example, that of approxi- 
mately 10,000 youths of college age 
taking C.A.A. flight training in 1940 
slightly less than 5 per cent were re- 
ported to have failed to obtain their 
private licenses because of inaptitude. 
Furthermore, the Committee has since 
obtained evidence of the relatively low 
teliability of instructors’ judgments 
on the aptitude of their students. It 
is, therefore, reasonable to suppose that 
some of the 5 per cent eliminated for in- 
aptitude were not necessarily unable to 
roe a flight training course and could 
private pilot certificate 

juired time. It is also 
Possible that with improved instruction 
methods and an increase in the number 


FUNCTIONS AND 


RESPONSIBILITIES 


Dean R. Brimhall. 


of flight training hours, not more than 
1 per cent would have been unable to 
obtain their private pilot certificates. 


Pilot Standards 


Standards for private pilot-operating 
a light plane are not comparable, how- 
ever, with standards required for 
military flight. Individuals who suc- 
ceeded in obtaining a private pilot 
certificate on a light plane might well 
be unable to pilot the fast and com- 
plicated airplanes used in war opera- 
tions. Since almost all young men 
trained since 1940 by the C.A.A. have 
looked upon this training as a_pre- 
liminary to air force service, it was all 
the more necessary to improve selection 
methods. Furthermore, for civil avia- 
tion: of the future, it was obviously re- 
garded as desirable to give vocational 
advice to young men and women 
wishing to prepare themselves as 
professional pilots. For these reasons 
the problem of selection has continued to 
be a subject of research by the C.A.A. 


Measuring Pilot Performance 


At one of the first meetings of the 
executive group of the National Re- 
search Council Committee for the 
Selection and Training of Aircraft 
Pilots, one of the members asked, ‘‘What 
criteria are available for measuring 
pilot performance?” In the vernacular, 
he wanted to know the best method of 
determining how well a pilot could fly. 
No one knew the answer. Consequently, 
one of the major enterprises of the Com- 
mittee has been that of devising methods 
and instruments to measure skill in 
piloting civil aircraft. In attempting 
to solve this problem, researches on the 
reliability of instructors showed that 
ratings given students by one instructor 
often differed widely from ratings given 
that student by other instructors. The 
Committee therefore turned to mechani- 
cal flight-recording devices. These in- 
struments graphically record the move- 
ments of the airplane controls, the at- 
titude of the plane, and even the muscu- 
lar behavior of the student pilot. Some 
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of these instruments record eye behavior, 
muscle tension, and other physiological 
phenomena. 

Standard flight patterns for the var- 
ious training maneuvers were worked 
out to increase the objectivity of flight 
records. These recording devices are 
being simplified and improved so that 
in the future a student taking a flight 
examination will have his recorded and 
later rated as objectively as his multiple- 
choice written examination at the 
present time. 


Pilot Aptitude Prediction 


Researches by the committee on pilot 
aptitude prediction have shown that 
paper-and-pencil mental alertness tests 
have definite value. Other paper-and- 
pencil tests, including one that meas- 
ures the general mechanical informa- 
tion possessed by a_ prospective 
pilot and another which is a “‘bio- 
graphical inventory,” have been de- 
veloped to a point of usefulness. These 
tests measure the direction of a pilot’s 
interests more objectively than un- 
controlled interviews by an individual 
or board of examiners. Two psycho- 
motor tests—one, to measure eye, hand, 
and foot coordination; the other, to 
measure eyes-and-hands coordination 

have given especially promising re- 
sults. These psychomotor tests and 
others are being further examined at 
the request of military services. Several 
personality tests are being developed 
in cooperation with able medical and 
psychiatric researchers at the request 
of the military services. Not only has 
the predictive value of these individual 
tests been examined, but the predictive 
value of various combinations of the 
tests has been determined. The present 
“battery” or group of psychological 
tests used by the Navy Air Forces is 
based upon the work of the C.A.A.-NRC 
committee. 


Fuicutr INSTRUCTION 


So far as the writer knows, this re- 
search program is the first to investigate 
the problems of flight instruction. The 
usual assumption that a skillful pilot 
is fully competent to teach another per- 
son how to fly has controlled the practice 
of aviation schools throughout the 
world. We now know that this assump- 
tion is incorrect, and the primary work 
of the C.A.A. Division of Research 
during the coming year will be to im- 
prove the methods of flight instruction. 

Researches directed toward this end 
have not included the examination of 
the content of the courses prescribed 
by the C.A.A. for civil flight training 
or those designed by the Army and 
Navy fiight training commands. These 
courses should be critically examined 
for content, but for the present C.A.A. 
research accepts these courses as they 
are. 

The accident records show, for ex- 
ample, that more than 50 per cent 
of fatalities to pilots doing nonscheduled 
civilian flying have their origin in the 
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Write for your copy foday! — n this dis 
The Struthers-Dunn Catalog has been prepared _ standard Struthers-Dunn types, this Catalog con- 

with a careful eye toward enabling you to select _ tains a wealth of Relay engineering and applica- 

Relays and Timers intelligently from a line that _ tion data which should Prove both interesting Necencrie 

covers just about every need—and then to use and helpful. Behind this, our district engineers Aerodynar 

them to best possible advantage. in the cities listed below stand ready to help in 
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Accessories 


Windshield Design for High-Speed 
Airplanes. Mario Di Giovanni. 
Yrict adherences to aerodynamic 
principles is stressed in a study of ef- 
fcient design for windshields of high- 

ormance aircraft. The practica- 
bility and advantages of certain basic 
shapes considered fundamentally ac- 
eptable are analyzed. These in- 
dude: the V-type, conical-front type, 
and flat-front type windshields. The 
uticle also discusses methods of ob- 
taining efficient vision, materials for 
windshields, the installation of plate 
glass, and means of weather protec- 
tion. Aero Digest, July, 1943, 321 
323, 325, 369, 11 illus. 


Aerodynamics 


On a New Theory of Free Turbu- 
lence. H. Reichardt. It is estab- 
lished that the distributions of mo- 
mentum in motions of turbulent propa- 
gation are described with good ap- 
proximation by the statistic functions 
of the error curve and the error inte- 
gal curve. The processes of turbu- 
lent and molecular balance may there- 
fore be compared in a certain manner 
me with the other, so that the ra- 
tional application of the differential 
equation of thermal conductivity to 
the propagation of momentum in free 
turbulent flows is possible. 

From this differential equation of 
omentum and the hydrodynamic 
equation of motion, it follows that the 
total flux of the u-momentum 
(brought about partly by the fluctua- 
tion Motions and partly by the steady 
Wansverse motion) wandering into 
the transverse direction is propor- 
tional to the u-momentum gradient 
m this direction. As the factor of 


The zipper idea adapted as a_ short 
cut to remove seals from ends of warplane 
tubes. (See page 136.) 


proportionality, the ‘transmission 
quantity” of the momentum appears, 
which is determined as a function of 
the mixing width by the theory itself. 

By means of the formula for the 
transmission quantity, the known laws 
governing the extension of the mixing 
regions can be correctly represented 
on the basis of considerations of 
similitude. The Journal of The Royal 
Aeronautical Society, June, 1943, pages 
167-176, 1 illus. (This translation is 
on file in The Paul Kollsman Library, 
as noted on page 119 of the AERONAU- 
TICAL ENGINEERING Review, June, 
1943.) 

Streamlining Dynamic Stability 
Computations (Part III). Dr. Max 
M. Munk. The third of a series of 
four articles on the simplification of 
the computation of dynamic stability 
deals with the organization and group- 
ing of the quantities involved so that 
the computer is required to handle 
only a small number of terms at one 
time, thereby retaining full control of 
the proceedings. Advice is given on 
the choice of composite factors. A 
good starting point is taken as the 
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separation of dynamics from aero- 
dynamics, with the dynamic factors 
to be considered as primarily signifi- 
cant for the stability characteristics, 
while the aerodynamic quantities 
are to be classified with respect to the 
response characteristics of the air- 
plane. Dynamic stability is defined 
as a motion problem; hence, veloci- 
ties and accelerations are the quanti- 
ties of interest. Instructions for 
selecting the reference velocity, the 
force derivatives, and the reference 
time, and for the simplification of the 
biquadratic equations are given. 

The elimination of the lift coef- 
ficient from the equations and all re- 
sulting expression is stated to be a 
sound operation, and another factor, 
called the balloon coefficient, is re- 
moved, since it is held to be devoid of 
meaning and usefulness in connection 
with dynamic stability in its strict 
sense. The writer concludes that the 
quantities and coefficients in the pres- 
ent conventional. method of making 
dynamic stability computations are 
not yet firmly established and that it 
is not too late for reform. He recom- 
mends the system described for future 
use, stating that it will eliminate the 
unnecessary difficulties of the older 
system. Further advantages of the 
new system are to be discussed in the 
fourth installment. Aero Digest, July, 
1943, pages 249, 250, 369. 

Talk About Tails. W. E. Hick. 
Aerodynamic principles connected 
with aircraft tail assemblies are dis- 
cussed in easy-to-understand lan- 
guage. Illustrations show the blank- 
eting of the fin by the tailplane during 
a spin; the components of the air re- 
actions due to a yawing motion in the 
case of a dihedral twin-rudder type of 
tail unit; a vee tail; and a typical 
example of the viscous wake behind a 
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THE MYSTERY 


OF THE 


MATCHING COVERS! 


RECIOUS hours have 
been saved on the pro- 
duction lines here at home 
and in service depots at the 
battlefronts, by Unionair’s 
care in turning out junction 
boxes and covers to a de- 
gree of uniformity that 
makes one and all abso- 
lutely interchangeable. The 
solution rests in the fact 
that Unionair drill jigs, with 
which holes are drilled 
and tapped in both boxes 
and covers, are continuously holes. This is characteristic 
checked by its own extensive of the engineering skill with 
and completely equipped tool which Unionair endows all 
room, to prevent the slightest the aircraft products it manu- 


variation in position of screw factures. 


Makers o 
UNIONAIR suncrion Boxes 


and ALUMINUM CONDUIT FITTINGS 


UNION AIRCRAFT PRODUCTS CORP., NEW YORK 
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wing. Aeronautics, July, 1943, page 
38-40, 4 illus. 

Prop Selection. toy E. 
quardt and Robert De Vault. The 
selection of the propeller is 


in this article, which is one of a series 
on power-plant performance Among 


the subjects considered are the pring 
ple on which the propeller operates 
the aerodynamic forces on a propeller 
the equation for the power required ty 
drive a propeller, the classic perform 
ance of a problem airplane, the selec. 
tion of the best propeller from a giyg, 
family of propellers, the effect gf 
modification in propeller-blade design, 
multiblade and dual rotation propel. 
lers, and interference and compres 
bility corrections. Western Flying 
July, 1943, pages 66, 68, 70, 76, 80,8 
15 illus. 


Air Cargo 


Terminal Handling of Air Cargo, 
Karl O. Larson. It is emphasized 
that greater simplification is needed 
in the handling of three classes of 
cargo—unpackaged light pieces, wr 
packaged heavy units, and packaged 
units. Because containers used for 
surface-shipped goods are generally 
too heavy for air cargo, paper or fab 
ric covers are desirable. It is stated 
new materials for this purpose are 
being tested. 

The advantages of pallet loading 
with a lift truck are discussed. Itis 
shown that the pallet may be bolted 
to the floor, thus eliminating the 
strain of lashing. Parking-space te 
quirements for a medium-sized cargo 
plane are about 150 ft. square. A 
terminal of 10,000 sq.ft. to handle 
cargo from a plane of this size would 
require a 70-ft. wide building, one 
story high, and 150 ft. along one edge 
of the berth. These figures are based 


on twelve loadings per day. For each 
additional berth the terminal must b 
extended accordingly. An. alternate 
plan is the large central warehouse 
receiving, storing, and transferring 
A location opposite th rport 


favored, with connecting undergroul 
passage. Outlining the intel 


rangement, the writer stresses 
need for machine-handling to ke 
down the time of loading and 


| rotection of goods 

sJecause of the variety 
doors and angles in comp 
power conveyer system | 5 
often a practical solutiot 8 


the 
are brought to the aircralt Wee HES 
conditions may impede outside cal the 1 
handling so that roof protect ‘ 
needed. The cargo train Is et ery and 
competitor for the They me 
because it incorporates flex! 
handling for many types BUY Thinness 
Fork lift trucks are most . tj 
and with proper ship desig m tion. But 
porating pallet loading, | T 
many advantages, ¢ he elen 
1943, pages 250 259, large-rad 
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dine, a ELEMENT ASSEMBLY 

v one edge | (Approx twice actual size) 

are based Note the clean, simple lines of this compact element, 
For each made possible by the internal-pivot construction and by 

al must be securing all parts solidly to the cast-comol magnet 
ilternatt 


rehouse it 


pot THINNESS obtained by the use of internal pivots—pivots 


solidly mounted on the inside of the armature instead of the outside 


will HIGH FACTOR OF MERIT —resutting from a feather- 


Type DW-53 ammeter 


weight moving element and relatively high torque tox paved ehanelt 


Woathe HESE new instruments are specially designed for for ease and accuracy of reading. Large clearances en- 
the measurement of voltage and current in bat- sure reliable operation. 
tery and battery-charging circuits on naval aircraft. 


All these features add up to a high factor of merit 
They meet all Navy specifications. 


and all-round fine performance. 
' Thinness is obtained by the internal-pivot construc- For complete information on ratings, prices, dimen- 
sign, ince tion. But this design affords much more than thinness. sions, and specifications, ask the nearest G-E office | 
7 The elements, on account of their high torque and for Bulletin GEA-4117. Or write to General Electric, | 
large-radius Pivots, are well able to withstand vibra- Schenectady, N. Y. 
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THIS VALUABLE 
CHART IS 


FREE 


SEND FOR YOUR 
COPY TODAY 


SHOWS THE CORRECT SIZE OF 


SPRING WASHER TO USE WITh 
AMERICAN STANDARDS OF BOLTS, 
NUTS AND SCREWS. 


These tables deserve most careful con- cerns and the mechanical engineering 
sideration. They result from many years laboratory of one of America’s larges! 
experience and research in cooperation universities. Please write on your letter 
with the testing staffs of industrial con- _ head for a free copy. 


A strong spring washer is essential on practically every bolted 
assembly. But for greatest economy, efficiency and for safety 
—you should use the correct size as shown on this chart. 


Even if you welded the nut and bolt into one immov- 
able mass, vibration would wear the assembly joose — 
unless you used a strong spring washer. 


Yes it's still tight because a strong spring washer held 


it tight by expanding as fast and as far as 
wear tended to loosen the parts. 


There is no substitute as economical. No fixed nut nor any short-range mullti- 
toothed washer can possibly equal the great holding power of a long-range live 
spring—a big helical spring such as Kantlink. Write today to 


THE NATIONAL LOCK WASHER COMPANY, Newark, WN. J., U. S. AL 
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types of containers and packaging 
materials that are most advantageous 
for air shipments. The factor st ressed 
as most important 1s that of weight. 
Suggestions are made with regard to 
materials that afford protection 
against the hazards of handling, mois- 
ture, abrasion, and corrosion. Among 
those mentioned for various kinds of 
cargoes are plywood, fiberboard, card- 
board, flexible corrugated paper, and 
burlap. Materials for “stuffing” pur- 
ses are also recommended. Flying, 
August, 1943, pages 21, 22, 3 illus. 

Food Air Transport to Open Vast 
Field. Clifford Guest. An article 
discussing the results of a survey that 
indicates that the transportation of 
foodstuffs by air may create a vast 
new specialized field for the air trans- 
port industry in the relatively near 
future. The survey revealed that the 
air lines and the aircraft manufac- 
turers are awake to the commercial 
possibilities and the unique services 
that air transport can perform in the 
food industry and are moving swiftly 
to prepare for it. Experiments and 
studies being made by air lines, as- 
sociations of fruit and vegetable grow- 
ers and packers, and aircraft manu- 
factures are described. American 
Aviation, July 15, 1948, pages 16, 17, 
42c, 6 illus. 

Aviation’s Market for Air Freight. 
Ralph E. Oursler. The writer pre- 
dicts that air cargo will not supplant 
surface transportation but will merely 
supplement it. He further states that, 
because of comparative costs, ship- 
ment of freight by air will be limited 
to specific classes of commodities. 
His thesis is based upon a group of 
statistics showing the kinds, amounts, 
and ton-mile costs of freight carried 
by the railroads in 1941 and 1942. 
The freight market indicated as the 
most feasible one for air transporta- 
tion is that of present-day rail ex- 
press shippers. Flying, August, 1943, 
pages 23-25, 5 illus. 

Shipping Aircraft Presents New 
Packaging Problems. Lyle C. Ray. 
The work of the Aviation Packaging 
Corporation is surveyed. In accord- 
ance with procedures set up by the 
Amy Air Forces for packaging air- 
planes preparatory to. shipment over- 
seas, this company disassembles air- 
planes and boxes them with the in- 
tention that a minimum of damage 
will occur enroute. Specified methods 
are followed of engine disassembly and 
for protection against extreme heat, 
cold, and corrosion of metal parts. 
Successive steps through which the 
average plane passes before being 
released by the Army Air Forces in- 
§pectors for final overseas shipment 
are related as follows: arrival at air- 
port; inspection by Army Engineer- 
ing Corps; disassembly and process- 
ing of engine; treatment of arma- 
ment by Army; engineering of box 
Y contractor; crating of fuselage 
wings, tail, and aileron surfaces; 
painting and stenciling of box indi- 
tating destination; delivery to ship 
€. Among the operations particu- 


PERIODICALS 


The views and opinions 
expressed in this section 
are excluswely those of the 
writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


larized by the article are: engine 
treatment, treatment of armament 
crating, and deck loading. Aero Di- 
gest, July, 1943, pages 137, 138, 141, 
143, 10 illus. 

Air Cargo. Harry S. Pack. Part 
one in a series of articles on air cargo 
development is concerned with the 
basic concepts of air cargo. It in- 
cludes brief notes on the history of 
air cargo, military activities that have 
advanced the transportation of cargo 
by air, the need for definite Govern- 
ment policies after tbe war, and the 
construction and design of cargo- 
plane types. The postwar need for 
airport terminals, effective marketing, 
and a comprehensive educational pro- 
gram covering shipping and packing 
are also considered. Flying, August, 
1943, pages 28-31, 2 illus. 

How to Ship by Air. C. P. Grad- 
dick. The head of United Air Lines’ 
air cargo department gives some ad- 
vice on the procedures for shipping 
freight by air. His suggestions refer 
to pickup and delivery service, li- 
ability and insurance, dimensions of 
shipments, and priorities. 

Four classifications are designated 
for air express priorities. The first 
gives precedence over all other traf- 
fic on shipments whose delay would 
seriously and directly impair the war 
effort. The second covers shipments 
that are ‘absolutely necessary” to 
move by air for the accomplishment of 
a mission essential to the prosecution 
of the war. The third classification 
is for shipments whose air transpor- 
tation “is vital to the war effort but 
not of an extremely urgent nature’; 
and the fourth is for shipments of 
sufficient importance to the war ef- 
fort to justify air transportation but 
not so urgent as those of the other 
priority classifications. Flying, Au- 
gust, 1943, pages 16-18, 5 illus. 

Air Commerce Guide. The first 
of a series of Railway Express air ex- 
press rate and time schedules is pre- 
sented. Chart number one is for dis- 
tances from New York City to various 
cities of the United States and Can- 
ada. It is accompanied by a schedule 
of domestic air express package 
charges and priority data covering 
air express. Answers are given to the 
following questions: What are air ex- 
press priorities; when will air express 
priorities be granted; which materials 
are entitled to air express priorities; 
and is there more than one class of air 
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express priority? Other questions 
answered are: Who will grant air ex- 
press priorities; where are those 
authorized to grant air express priori- 
ties located; what steps are neces- 
sary to obtain an air express priority 
for a shipment within the continental 
United States; and what data must 
be furnished when making application 
for air express priorities? Further in- 
formation pertains to these questions: 
what indications are given that prior- 
ity has been granted; will an air ex- 
press priority guarantee the uninter- 
rupted movement of the shipment; 
are the data applicable to shipments 
within the continental United States 
also applicable to shipments to points 
outside the continental United States; 
and what about shipments to other 
points outside the continental United 
Hr Flying, August, 1943, pages 
4-36. 


Air Power 


The Application of Air Power. 
Gen. E. P. Sorensen. The Assistant 
Chief of the Army Air Forces Staff 
Intelligence points out that there is a 
difference of opinion regarding the 
proper definitions of “air power.’ 
Before discussing the ‘‘application’’ 
of air power, the writer endeavors to 
provide a better definition of the term. 
He explains that “air power’ and 
“air force” are not synonymous, since 
air force is only that part of the na- 
tional air power devoted to military 
operations. 

Subjects discussed include the in- 
ternal blockade of the enemy by air 
force, how strategic bombing has- 
tened the Axis loss of Africa, the blitz 
technique of the German air force, 
precision bombing, the components of 
an integrated air force, a pattern for 
invasion, and basic principles of the 
American air-war doctrine. Me- 
chanical Engineering, August, 1943, 
pages 549-552. 

Forcing the Sky Doors. Sedley 
Peck. By the process of elimination 
the writer supports his thesis that 
concentrated bombing attacks on 
Germany is the best method of de- 
feating her. Taking each possible 
location for a second front one by 
one, he points out the improbabilities 
of success, the handicaps, and the 
costs of land invasion via each route. 
He then demonstrates the advantages 
of air attacks in effecting both actual 
damage and a dissolution of enemy 
morale. Skyways, August, 1943, pages 
29, 30, 31, 57, 58, 8 illus. 

Rumania’s Air Force. V. L. Gru- 
berg. A survey of Rumania’s air force 
and aircraft industry. Noting its 
domination by the German Luft- 
waffe, the writer describes the organi- 
zation of the Rumanian air force and 
estimates its numerical strength with 
regard to equipment and flying and 
technical personnel. He reports that 
the aircraft industry is composed of 
three firms, gives figures on the ca- 
pacity of its production, and reviews 


| 
: | 
| 
| 
| 
| 
| 
IZE OF | 
WITH 
BOLTS, | 
| 
| 
| 
| 
it's Still Tight 
| | 
| 
her held | 
evitable 
ive 
Ss. A. 


16 AERONAUTICAL 


the types of fighters and bombers it 
builds. The standard of equipment is 
evaluated as mediocre and inferior in 
quality and performance to the air- 
craft of other air forces. It is claimed 
also that the Rumanian air squadrons 
have suffered such heavy losses on the 
Russian front that their main opera- 
tions have been reduced to scouting 
and protection of strategic rear points. 
Flight, July 1, 1943, pages 9-11, 3 illus. 

Air Keys to Invasion. Leonard 
Engel. In this article the writer refers 
to the debate on air power and criti- 
cizes some of the statements made in 
certain newspapers and in the book 
Air Offensive Against Germany, by 
Allen A. Michie. He takes exception 
to the contention that Germany can 
be defeated, without costly invasion, 
by continuous, day and night air as- 
sault and also to the opinion that night 
bombing alone can defeat Germany. 
He maintains that while day and night 
air raids are necessary, Germany 
cannot be defeated without the inter- 
vention of other means of assault. 
He states that no one form of air ac- 
tion or any other single type of mili- 
tary operation can triumph without 
assistance, essentially because each 
suffers serious limitations that are 
almost always ignored by the propa- 
gandists of the particular schools of 
warfare. Air News, July 15, 19438, 
pages 13, 14, 50, 17 illus. 

Air Power over Africa. George 
Stromme. A detailed review of Allied 
air operations in the African campaign. 
The writer describes the tactics that 
were employed and gives figures on 
the victories gained, losses suffered, 
etc. Among the important points 
covered by the article are: the win- 
ning of bases; the obtaining of sup- 
plies; the airplanes that took an ac- 
tive part in the actions of both sides; 
the desert conditions; the men in 
charge of the Allied air campaigns; 
the utilization of fighter bombers; 
coordination with ground tactics; 
and the abolishment of the Stuka. 
Western Flying, July, 1943, pages 42, 
43, 86, 88, 90. 

Is German Air Power Finished? 
Major Alexander P. de Seversky. 
Discussing the possibilities of a second 
concentrated aerial attack 
by Germany upon the British Isles, 
the writer depicts the advantages of 
such a campaign to Germany, indi- 
cates the strategy that might be used, 
and suggests preventive measures for 
the Allies to take. His arguments are 
based on the reasoning that Germany 
may have the accumulated power for 
an aerial offensive on Britain and that 
it would not hamper her defensive ac- 
tions on the Mediterranean and Rus- 
sian fronts. The offensive, he pre- 
dicts, will be carried out in two ways: 
by intense aerial bombardment and by 
a concentration of all German sub- 
marines in an effort to ground United 
Nations aircraft on the British Isles 
through severance of supply lines as 
the primary strategy. Greater con- 
centration of United Nations resources 
on long-range air power, intensified 
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bombing of German targets, and the 
holding of positions everywhere with 
minimum power while employing 
maximum bombing power to knock 
Germany out of the war are advocated 
as the ls for preventing a 
“second Battle of Britain.” The 
American Mercury, August, 1943, 
pages 144-152. 

The RAF Technique for Bombing 
Germany. Kex Sydney. The pat- 
tern that the Royal Air Force follows 
in bombing Germany is described and 
explained. It is stated that the 
British ‘“‘sat raids are aimed 


methods 


iration”’ 
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mainly at Germany’s power toy 
war rather than at her morale @ 
specific industrial area is destroyedig 
intensely concentrated bombing, 
soon as industrial activity is rey 
strategically timed raids on that conten 
are resumed. Incendiary bombs gam 
combined with high-explosive bop 
to carry out this technique, and 
concentration of large numbers gl 
planes over a target area for sham 
periods helps to congest the detection: 
devices of theenemy. Flying, Au 
pages 21-23, 172, 


Air Transport 


Post-War Transport Aircraft. 
ward P. Warner. The report of the 
31st Wilbur Wright Memorial Lec- 
ture, which was delivered before The 
Royal Aeronautical Society on May 
27, 1943, in the lecture hall of the In- 
stitution of Mechanical Engineers in 
London, quotes the introductory re- 
marks of Arthur Gouge, President of 
the Society, who occupied the chair. 
He gave a brief biographic sketch of 
Dr. Edward P. Warner, who was 
chosen as the lecturer representing the 
United States in accordance with the 
Society’s custom of having the lec- 
tures delivered in alternate years by an 
Englishman and an American. 

The lecturer explained that be- 
cause of prevailing conditions it was 
necessary to depend almost exclusively 
upon American data for the source of 
his material, stating that what is true 
of New York is presumably true in 
many respects of London. He pro- 
ceeded wit lengthy and detailed 
analysis of air transport, presenting 
figures and statistics on passenger and 
freight traf He summarized some 
general conclusions as follows: 

(1) The ber of points that can 
be given ih service will vary 
rapidly with the minimum size of air- 
craft that be efficiently and eco- 
nomically use 

2) Th im 
schedule 
the busiest part 
ously overt 
airport 
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ber of air transport 
will be needed during 
of the day will seri- 
e capacity of a single 
sting standards. 

3) If future development should 
make it { to operate airplanes of 
as little -passenger capacity on 
reasonal omic terms, the num- 
ber of scl es that would be justi- 
fied and uired would so increase 
that not only London and New York 
but a number of smaller cities as well 
would ‘ertainly need at least 
two or tl] dependent airports for 
passenge! nsport service alone, 
quite apart from any provision that 
might be made for other classes of 
flying. 

(4) The extent to which such du- 
plication airports will actually be re- 
quired will depend upon the extent to 
which air traffic control is improved 
through the application of wartime 


experience and, in particular, upon 

accuracy and certainty with whit 
pilots can be instrumentally adviged 
of the location and distance and dires 
tion of ntrovement of other neighboring 
aircraft, which they cannot see, with! 
out being exclusively dependent upoi 
communication of such information 
from the ground. 

The lecture also dealt with the 
following major topics: The economig! 
consequences of airplane performances 
size and unit cost of aircraft; wing 
loading and power loading; and the 
combined effect of wing loading and 
power loading. Additional topics 
were: further opportunities for saving 
costs; cost of carrying cargo; volume 
of cargo traffic; postwar transport 
speed; effect of altitude; long-range 
operations; regulation of airworth 
ness requirements and air transport 
operations; and regulatory standards 
and local transport services. Other 
main headings were: The future @ 
airports; safety in air transportation; 
and regularity of service. Twenty-3it 
charts and graphs accompany the le 
ture. 

The appendix includes the notation 
and nomenclature and a report of the 
discussions that followed the lecture 
These were given by Dr. Roxbee Gat 
Vice-President of the Society, alm 
Lord Brabazon of Tara, 
dent of the Society. The Journal ¢ 
The Royal Aeronautical Society, July, 
1943, pages 185-258, 27 illus.; 
Aeroplane, June 4, 1943, pages 60% 
657; June 11, 1943, pages 683-685, 3 
illus.; June 18, 1943, pages 712-7143 
illus.; June 25, 1943, pages 74a 
742a, 2 illus.; Flight, June 3, 19% 
pages 581-586, 8 illus.; June 10, 
1943, pages 612-617, 14 illus; Jum 
17, 1943, pages 635-638, 5 illus. — 

International Airway Operatioms 
Analyzed. E. J. Foley. Problettt 
connected with international air-line 
traffic and operations are discus 
with particular reference to passengey 
traffic. Among the subjects Cousiy 
ered are increased cruising § 
the aircraft interior; passenger 4% 
consumed in complying with passpe) 
customs and similar regulatory peg 
cedures at each end of the intemisy 
tional line; personal service fot ; 
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HOW A NEW TYPE AIRPLANE TUBE 
SOLVED A BRAKE-HEAT PROBLEM 


pF IN USA 


This is a cross section of the “U.S.” Fabric Base Tube 
that solved the heat problem caused by excessive braking 
on the Cessna Bobcat Advanced Bomber Pilot Trainer. 
A reinforcing cord insert extending across the vital bead 
area increased 100 times the service life of the tube. 
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Cadets of the United States Army Air Forces fly this 
twin-engined advanced trainer before they take the con- 
trols of the Army’s giant bombers. Like its namesake, 
the Cessna Bobcat is light and fast, giving the cadet his 


THIS WAS TH 


It was natural for the cadet pilots at the controls of the 
Cessna Bobcat, coming in for landings at higher speeds than 
they had ever known before, to“tramp” on the brakes and 
keep them on continuously even while taxiing the plane. 
Temperatures as high as 750° Fahrenheit built up in no 
time... heats so high that no rubber tube, however good or 
however reinforced, could stand the gaff. Working with the 
brake manufacturer, Cessna engineers brought the temper- 
ature down to around 450 degrees. Performance improved, 
but still tube failures occurred far too frequently. That was 
the problem ...an immediate answer had to be found. 


When an airplane tire rolls over the ground at high speeds, 
with as much as 35% deflection, the beads rock back and 
forth on the rim, stretching out the tube just above the toe 
of the bead. When the tube is cool, it remains elastic and 
snaps back into place without damage. But at high temper- 
atures, the tube thins out, is stretched farther and farther 
and finally some of the weakened, thinned-out rubber is 
tucked in between the bead and the rim. The result is a 
“pinch”,..and quick tube failure. 


Listen to the New York Philharmonic Symphony broadcast 


network every Sunday afternoon 3:00 to 4:30 P. M. Eastern War Time. 


PILOT TRAINER 


first thrill of fighting power in the air. But with this thrill 
this feeling of speed, it was only natural for student pilou 
to use brakes excessively...and this caused overheating 
wh:ch made tubes fail, sometimes in less than five hours, 
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SCAT THIS IS THE ANSWER WORKED OUT BY CESSNA 
IND “U.S. FIELD AIRPLANE TIRE ENGINEERS 
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Jim Berry, one of the “U.S.” Field Airplane Tire Engineers working with Cessna on the problem had a trick up his 
deeve. Taking a leaf from his experience on bus lines where high brake-drum heats are frequently encountered, 
he suggested to Cessna that the “U.S.” Fabric Base Tube might be the answer to this problem just as it had been 


the answer in the case of certain city-type buses. 


Special tubes of this type were built and tested under the most severe conditions. In the test shown in this chart, 
aU. S$. Royal Rayon Airplane Tire with a conventional construction U. S. Royal Tube was mounted on the left 


landing wheel of the Bobcat. On the right wheel a U.S. Royal Airplane Tire and Fabric Base Tube were mounted. 


In five minutes of taxiing with brakes on, the temperature, checked by a pyrometer, was over 450°... 


and in 18 minutes the conventional tube blew out. They took ten 
minutes out to change the tire. Then, on with the test. The tire 
equipped with Fabric Base tube went on and on for 75 minutes 
with brakes applied until the casing failed because of carcass fatigue. 
The problem was solved—the proof of the pudding is that U. S. 
Royal Tires equipped with Fabric Base Tubes have been in service 
for 450 to 500 hours without failure...when before, tubes often failed 
in less than five hours. 


Read what Cesena engineers said about the test: “It is concluded 
ftom this test that the Fabric Base Tube will outlast any casing 
under these conditions.” If you are faced with a tube problem, the 

US.” Fabric Base Tube may be your answer. The services of a 


= Field Airplane Tire Engineer are available to test it on your 
alrcrait, 


The way this problem was met and solved is not an isolated case. 
‘8 an example of the practical engineering service that “U.S.” 


offers to the aircraft industry through its Field Airplane Tire 
eers, 


UNITED STATES RUB 


1230 Sixth Avenue +» Rockefeller Center - New York 20, N.Y. 


J. G. Berry, "U.S." Field Airplane Tire Engineer, 
and A. Kangas, Cessna’s Service Manager, inspect 
an installation of U.S. Royal Airplane Tires and 
Fabric Base Tubes. New Cessna Bobcats are now 
100% “U.S.” equipped on main landing gear. 
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How “U.S.” Field Airplane Tire Engineers 
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turing centers. Each of them is a graduate tire, Conductive Rubber, the Ice Grip tire, ators 
engineer. Mach has had a generous background the Fabric Base Tube have all been devel- technique, 
of high speed, heavy service tire and tube oped. Each product advance has answered a pes % 
operation and now applies all of this training specific problem in airplane tire engineering. a 
specifically to airplane tire and tube problems. As new problems are met, these “U.S.” men ili (9 
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passenger, including the food prob- 
m: the air-lines’ responsibility to- 
yard the passenger when delays arise 
at a foreign station; and the traffic 
sersonnel problem. Operating prob- 
ms are discussed under sections 
wvering the crew, its organization, 
accommodations, and operating tech- 
sique. American Aviation, August. 1, 
1943, pages 56, 64, 1 illus. 

Wings over the River. George E. 
Bounds. A historical outline _ of 
Chicago and Southern Airlines. The 
writer traces the rapid development of 
this air line from its organization in 
1933 to the present. The activities 
of the company in its present form are 
dassified and described. National 
Jeronautics, July, 1943, pages 16, 17, 
36, 38, 40, 42, 28 illus. 

Cruise Control for Flying Efficiency. 
R. Dixon Speas, Jere T. Farrah, and 
Sanford Hinton. First of a series of 
atticles on the control of power condi- 
tions in cruising flight. This install- 
ment is concerned with power require- 
ments in air-line operation and how 
they may be controlled to obtain for 
each flight the desired results of in- 
creased safety, greater airplane utility, 
fuel conservation, and maximum pay 
load. Types of cruising that may be 
achieved by power control are divided 
into eight main classifications: (1) 
maximum endurance; (2) maximum 
range; (3) constant instrument. air 
speed; (4) constant power; (5) maxi- 
mum speed; (6) rapid fuel consump- 
tion; (7) maximum pay-load miles 
pr hour; (8) maximum pay-load 
miles per hour of operating costs. 
The purpose of each type of cruising 
and the means of accomplishing it are 
liscussed in detail. Items of flight 
technique, designated as most im- 
portant to efficient operation are also 
considered under the following topical 
headings: (1) lateral attitude of air- 
plane; (2) air turbulence; (3) main- 
tenance of constant altitude; (4) ex- 
traneous drag; (5) changes in power 
conditions; and (6) use of engine 
superchargers. Aviation, July, 1943, 
pages 202-205, 333, 334, 337, 338, 6 
illus, 

Commandos for Commerce. Dean 
Smith. Part 1 of a two-part article 
liscussing the adaptation of present 
military air cargo carriers for postwar 
‘ommercial utility. This installment 
leseribes the Curtiss-Wright Com- 
mando cargo transport, Model 20-C, 
how In operation, and shows how it 
will be immediately available for air 
commerce after the war. 

The performance of the Commando 
'Sexamined in detail under the specific 
headings ol: (1) the time required, 
«) the load carried, and (3) the cost 
of operation. Some of the factors in- 
volved ina determination of the traffic 
that may be available to a transport 
urplane of the model 20-C type, both 
domestically and internationally, are 

Soobserved. Charts and tables illus- 
trate the Operating range of the Com- 
Mando (flight time vs. operating range 


and pay load vs. range); its cruising 
: sped the direct flying cost per plane- 


PERIODICALS 


The Douglas C-47 equipped with amphibious floats which are over 41 ft. long, 5 ft. 


high, and have a maximum width of 5 ft. 
flight. 


mile and per ton-mile; the rates of 
New York—Chicago operations com- 
pared with prewar air express and rail- 
way mail; and percentage of total 
traffic at various periods of the day on 
a New York—Chicago run and a 
Washington—New York run. Flying, 
August, 1943, pages 7-11, 7 illus. 

Fundamentals of Air Transport. G. 
E. Woods Humphery. An article on 
British air transport and its future. 
Questions considered include whether 
or not there should be a separate 
ministry for air transport, whether 
there should be one chosen operator or 
more, and the use of subsidies versus 
a healthy private industry. Freedom 
of the air is also discussed. Aero- 
nautics, July, 1943, pages 28-30. 

Northwest Deliveries. David 
Baker. A summary of the instruc- 
tions for combating cold-weather prob- 
lems which are given by the Ferry 
Command and the A.T.C. to pilots 
operating along the Alaskan routes. 
Preparations and briefing cover topog- 
raphy, radio facilities, following the 
highway or the flight leader, weather 
reports, avigation, and such items as 
proper clothing, shoes, and sleeping 
Several anecdotes of what has 
happened to pilots forced down in the 
northlands illustrate the necessity for 
these preparations. The article also 
includes some notes on the operation 
of the Alaskan route by the A.T.C. 
and the Ferry Group and the civilian 
groups who have contributed to the 
success of the job. Aviation. July, 
1943, pages 225, 227, 374, 377, 378, 4 
illus. 

Canada’s Flying Post Has Silver 
Anniversary. Frank H. Ellis. The 
25th anniversary of air mail in Canada 
occasions a review of several pioneer 
Canadian air-mail flights.. Beginning 
with the first flight from Toronto to 
Montreal in June, 1918, the brief 
history also covers the initial flight 
from Calgary to Edmonton, the one 
from Seattle to Vancouver, B.C., the 
first mail delivery by air from New- 
foundland to the British Isles, and the 


bags. 


The landing gear retracts into the floats during 


first mail to be flown over the Cana- 
dian Rockies. Canadian Aviation, 
July, 1948, pages 41-44, 98, 102, 12 
illus. 

Edmonton—The Gateway to Asia. 
Gordon McCallum. The importance 
of the city of Edmonton in Alberta, 
Canada, as a center for American and 
Canadian air transport routes is por- 
trayed. Postwar aerial transportation 
is considered, as well as present war 
transport operations. The signifi- 
cance of Alaska and northwestern 
Canada as a hub for world air routes 
and as an advantageous air entrance to 
Asia is pointed out in noting the aerial 
importance of Edmonton. 

The writer also briefly describes the 
<dmonton Airport, its intense war 
activity, and the development of air- 
line operations in the Canadian north- 
lands. He relates the experiences of 
Grant MeConachie, now western gen- 
eral manager of Canadian Pacific 
Airlines, to illustrate the growth of 
northland aviation. Commercial Avia- 
tion, June, 1943, pages 46, 48, 50, 53, 
4 illus. 


Airplane Descriptions 


The New Halifax. Recent modi- 
fications that have been made in the 
Handley Page Halifax bomber. The 
current version is designated Halifax 
II Series IA. The changes that have 
taken place during recent months are 
traced and the latest model is de- 
scribed. It is shown that the changes 
were made as a result of experience, 
looking toward the improvement of the 
plane from an aerodynamic standpoint 
as well as the betterment of the arma- 
ment and engines. 

The writer states that the outstand- 
ing feature of the new series is the new 
dorsal turret, which is mounted snugly 
on top of the fuselage and has four 
guns. Improvements mentioned are 
the wider field of fire, easier mainte- 
nance and replacement of the turret, 
while drag is negligible compared with 


51 
an , 4 
| 
| 
i} 
| 


52 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1943 


the two-gun turret on earlier models. 
Other alterations are improvements in 
the bomb compartments, sealed en- 
gine nacelles, improved cowling, semi- 
retractable tail wheel, a different finish 
on the underside of the fuselage, and 
changes in the nose and its armament. 
It is stated that a gain of 10 per cent 
has been obtained in both maximum 
and cruising speeds and that the cruis- 
ing ceiling has been appreciably im- 
proved. Better performance in other 
respects is reported. The Aeroplane, 
June 18, 1943, page 692, 1 illus. 


Negative Stagger. Winfield Foster. 
The writer analyzes the design of the 
Beechcraft D-17-R plane for civilian 
pilots. It is indicated that the dis- 
tinguishing feature of this plane is 
that the lower wing is placed sub- 
stantially forward of the upper wing— 
the reversal of traditional design. It 
is explained that largely because of 
this negative stagger the plane, when 
approaching a stall, will automatically 
recover. Air News, July 15, 1943, 
pages 30, 50, 1 illus. 


Details of the Mosquito IV. Addi- 
tional structural features of the de 
Havilland Mosquito IV are repro- 
duced in a series of drawings. Some 
of these explain the method of joining 
the wings to the fuselage and the form 
of construction used in the after end 
of the fuselage. Others show the tail 
control mechanism and the device for 
retracting the tail wheel. Drawings 
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of the rudder control and the cooling 
apparatus are also included. The 
Aeroplane, July 2, 1948, pages 14, 15, 
12 illus. 

New Details of Germany’s Latest. 
Brief comments are made on the en- 
gines, armament, and equipment of 
recent German aircraft. Planes in- 
cluded are the Messerschmitt Me 
210 A-1; Messerschmitt Me 109G- 
2; Henschel Hs 129 ground attack; 
and’ Junkers Ju 87D1. Aircraft, 
June, 1943, pages 14, 15, 4 illus. 

First Analysis of the Thunderbolt. 
Peter Masefield. A report on the de- 
sign, performance, and construction 
characteristics of the Republic P-47. 
Specifications of the Thunderbolt are 
listed. In a summary of the fighting 

ualities of this fighter, it is stated 
that: (1) at 30,000 ft. it is one of the 
fastest airplanes in squadron service 
today; (2) with a great diving speed 
by virtue of its weight, the Thunder- 
bolt can outdive the FW 190; (3) 
its great weight also reduces its rate of 
climb in comparison with lighter fight- 
ers; (4) in maneuver its rate of roll is 
excellent and the size, speed, and 
high-wing loading of nearly 46 lbs. 
per sq.ft. with full load makes its 
turning circle rather wide; (5) the 
turbosupercharger combined with 18- 
cylinder engine gives the Thunderbolt 
its highest performance at about 30,- 
000 f{t.; (6) the wide fuselage, the 
position of wing and cockpit, and the 
large radial cowling tend to restrict 
the pilot’s view in certain directions; 
(7) the eight machine guns have the 
hitting power of 2,368 muzzle horse- 
power. Flying, August, 1943, pages 
47, 48, 188, 190, 2 illus. 

Convair Patrol Flying Boat for 
Anti-Submarine Duty. A description 
is given of the Consolidated Vultee 
Model 31 patrol flying boat, which has 
been developed for anti-submarine 
duty. This aircraft has a cruising 
speed of 160 m.p.h. and will be pro- 
duced for the Navy. It is a high- 
wing monoplane with two engines, 
twin tail, and retractable wing floats, 
and is of aluminum-alloy construction 
with fabric-covered ailerons, elevators, 
and rudders. Power is supplied by 
two Wright model R-3350, 2,000-hp. 
engines. 

Both the combat version and the 
transport versions for peacetime flying 
are described and illustrated. The 
transport versions has two flying 
decks. In the combat version the in- 
terior deck separation is eliminated 
and the space is occupied by fighting 
equipment. Automotive and Aviation 
Industries, August 1, 1943, pages 26, 
27, 140, 3 illus. 

Two High-Powered Fighters Com- 
pared. The Hawker Typhoon and the 
Republic Thunderbolt are compared 
in text and by numerous paired pic- 
tures. The differences between these 
two heavy, high-powered fighter 
planes are emphasized, as well as the 
points in which there is found to be 
some resemblance. Comparisons are 
based upon wing shape and other de- 
tails of the fuselage, speed, engines, 
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CHIKSAN Ball-Bearing Swivels a 
built to AN Specifications for hy 
draulic control lines, brake lines and 
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affected by climatic conditions. Chik 
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This is the second of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME 


“The World Will Be Our Neighbor” 


says Donald W. Douglas, President of Douglas Aircraft Corp. 


mad LIES AHEAD for those who conquer sky 


and space? 
“We of the aircraft industry foresee a new world 
where super-cargo airplanes will span oceans and 
continents, swiftly and surely, bringing commerce 
and travel to the most remote peoples and places. 
The world will be our neighbor. 

“Here at home, vast networks of airlines will carry 
passengers, mail, and freight between all cities, large 
and small. Countless thousands of civilians will fly 
their own planes for business and pleasure. 

“This new world is in the making. It is being built 
by Allied strategists in conferences over the charts 
of aerial supply routes, by mechanics toiling at dis- 
tant air bases, by the men who fly and fight over every 
front, and by the men and women in great plants who 
fashion those wings so faithfully and well. 


“Such is the beginning, glimpsed faintly through 


AVIATION’S 
SILENT 
PARTNERS 


the tragedy and turmoil of combat. There will be 
much more to be done when peace comes. Thousands 
of commercial aircraft will be needed, airplanes of 
every size and type now flying, and many new types 
still to be developed. There will be advanced designs, 
improved materials, and perfected methods.» 
Aviation’ s true mission lies ahead—to be achieved 
with victory. The road is not short, nor is it easy. 
“Our final triumph will come in the sky, and in 
the sky we shall find progress and security, and the 
hope of lasting peace. 
In molding the shape of its postwar business, aviation 
has a great group of silent partners ... the men and 
women who read TIME. For these are the men and women 
who have the executive jobs, the income, and the habit 
of accepting progress that will help fill aviation’s trans 


port and cargo planes, help fly aviation’s family planes 
through the triumphant sky of tomorrow. 


Believing that the ideas of aviation’s leaders are always ol 
interest to the aviation industry, TIME here gives them wider 
circulation in the name of 
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rmament. Specifications are given 
The history of 


anda 
in parallel columns. 
each airplane Is traced briefly, and the 
article concludes with remarks 
therelative merits of liquid-cooled 


and air-cooled engines. Aeronautics, 
July 1943, pages 50 53, 18 illus. 


Airports 


Long-Range Airport Problem Needs 
Study. E. J. Foley. The subject of 
long-range airports and terminal facili- 
ties, as distinguished from present 
“ynits,” is discussed. Aspects of the 
separation of terminal facilities are 
galyzed. The writer suggests that 
the concept of a long-range airport be 
built around a “family” of airplanes. 
Although not intending to imply that 
am airport should be limited to one 
gecific model of airplane, he visualizes 
comparative standardization for a 
reasonable time to facilitate the design 
othe airport. Details are given on 
the equipment and operation of the 
suggested airport. American Avia- 
tin, July 15, 1943, pages 64, 65, 1 
illus. 


Armament 


The Assessment of Aircraft Arma- 
ment. Peter G. Masefield. In a re- 
view of the advances that have taken 
place in the armament of military air- 
craft, the writer stresses a comparison 
f the qualities of various types of 
wmament relative to one another for 
the work each is required to perform. 
It is suggested that former standards 
based on weight of fire in pounds of 
projectile per minute be supplemented 
by standards based on (1) rate of fire 
in rounds per minute or per second; 
2) mass of each projectile in pounds; 
3) muzzle velocity of each projectile. 
What the writer defines as ‘muzzle 
horsepower’’ is offered as a new cri- 
terion for the measurement of the rel- 
itive efficiency of aircraft armament. 
Itisshown how various guns and com- 
bnations of guns in different types of 
aircraft compare on the basis of this 
suggested measurement, and results 
of the discussion are tabulated. A 
lormula is developed for the calcula- 
tion of muzzle horsepower. The 
article contains a plea for specialized 
imament for special purposes and 
famines present types of aircraft in 
the light of the ideal visualized. The 
liscussion is divided into the particu- 
ir types of combat airplane, exempli- 
fed by specific references to British, 
American, and German airplanes and 
The Aeroplane , June 
ie Pages 672a-677, 43 illus.; 
Fire Power,” Aircrafi, June, 1943, 
pages 10-13, 7 illus. 


Flying Gun Carriers. 


Arthur Gra- 
tame, 


Phe development of aircraft 
‘mament is traced and possible fu- 
lure trends in aircraft gun design are 
tonsidered, A comparison is drawn 
betWeen the fire power of a one-place 


fighter Plane of 1918 and that of a 
modern fighter. 


Photographs show 
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The trregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


the historic development of air arms. 
Popular Science, September, 1948, 
pages 82—86, 212, 213, 21 illus. 


Avigation 


Are You Going Where You’re 
Looking? Leighton Collins. Difficul- 
ties caused by the drift of an airplane 
in cross-country flight are reviewed 
and suggestions are offered on ways to 
overcome the troubles. A “sighting’’ 
system for navigating an airplane is 
outlined. This system is based upon 
the use of a compass and the selection 
of a series of “targets”? to determine 
drift. Pointing out the main weak- 
nesses in the conventional system of 
contact navigation, the writer indi- 
cates also the specific conditions under 
which the suggested system will work 
most advantageously. Azr Facts, 
August, 1943, pages 52-58, 3 illus. 


Business and Finance 


Slump... Or Surge. H. L. Feder- 
man. The writer rejects the pessimis- 
tic point of view that accepts a tre- 
mendous postwar decline in the air- 
craft industry’s markets being 
‘Inevitable’ by demonstrating the 
factors that can combat such a condi- 
tion. He reports a survey, issued by 
the Department of Commerce, in 
which a high level of industrial pro- 
ductivity is indicated for the postwar 
period, and (based on the assumption 
that the war and the immediate post- 
war conversion will be over by that 
time) an aircraft production total of 
442,000,000 is given for 1946. The 
trend indicated by Lockheed  Air- 
craft’s purchase of the controlling 
interest in a West Coast automobile 
finance firm is analyzed, and the possi- 
bilities of the aircraft manufacturers 
entering nonaviation markets after the 
war are shown. Among the potential 
products listed for diversified manu- 
facture are automobiles, household 
goods, and electrical appliances. The 
factor of air transportation growth is 
given as a reason why aircraft equi- 
ties should not be following the market 
decline prevailing at the time of writ- 
ing. 

Three tables supplement the writer’s 
analysis. One is a hypothetie projec- 


tion of expenditures for commodity 
groups that are likely markets for the 
aircraft industry. Another lists Bar- 
ron’s comparative stock averages for 
aircraft, air transport, and 50 repre- 
sentative stocks during May and June, 
1943. The third illustrates the trend 
of leading aircraft equities for the 
years 1938-1943 and shows that the 
current prices are the lowest of that 
period. Aviation, July, 1943, pages 
113, 378-381. 

Renegotiation in Operation. Lt. 
Col. C. D. Dyson. An analysis of the 
renegotiation statute and how it works. 
The writer explains the purpose of the 
statute, telling how it helps check ex- 
cessive war profits and inflation. He 
also answers the question of why re- 
negotiation is based on profit before, 
rather than after, taxes. Notes are 
included on the Vinson-Trammell 
Act, which preceded the renegotia- 
tion statute in profit-limiting regula- 
tion. Skyways, August, 19438, pages 
34, 35, 76. 

Mid Year Checkup on Aviation 
Finance. R. L. Raymond Hoadley. 
An analysis of the aircraft industry’s 
profits for 1942 and a consideration 
of the factors that will affect the 
earnings for 1948. Renegotiation 
claims, voluntary retroactive and cur- 
rent price reductions, and taxes are 
discussed as the factors that will off- 
set the sales increase of 1942 and 
bring the profits for that year down 
to the 1941 prewar level. Renegotia- 
tion and taxes are expected to cut 
profits on 1943 business also, but the 
writer notes the possibility of favor- 
able legislation regarding postwar re- 
conversion reserves. <A table gives 
the profit, dividend, and sales records 
of 16 aireraft manufacturing com- 
panies for the years 1941 and 1942. 
Aviation, July, 1943, pages 114, 343. 


Civil Aviation 
Flood Flyers. Maurice Roddy. An 


account of how aviation was employed 
to prevent the spread of damage dur- 
ing a major flood in the Mississippi 
Valley. Periodic patrols, maintained 
by pilots of the Illinois State Militia, 
permitted a constant and accurate 
check of flood conditions. The airmen 
were charged also with the mission otf 
searching for isolated families, live- 
stock, breaks in levees, road washouts, 
and threatened areas. It is stated that 
these activities have created a future 
pattern for flood control operations. 
Flying, August, 1943, pages 49, 50, 
192, 3 illus. 


Control Equipment 


Fluid Flow Through Restrictions. 
L.S. Greenland. A study of the laws 
governing the motion of fluids, with 
particular reference to fluids used in 
the control of aircraft engines and 
equipment. general, problems 
confronting designers of aircraft fluid 
systems are mainly concerned with 
changes of pressure and rates of flow. 
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POISON MUSHROOMS. 


"These mushrooms mean death to the Axis. 


Each mushroom means a bullet that did mot 
hit an American fighter. Each mushroom 
enables our forces to fight closer in . . . to 
hit with more deadly aim . . . to wipe out 
resistance faster and more completely. 
This is the armor plate we have been mak- 
ing for aircraft, tanks and guns since 1939. 
This life-saving, bullet-resisting steel is 
typical of the highly impregnable metal 
designs and construction developed by Van 
Dorn during the past 65 years. 


Our skilled heat-treating and fabricating 
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techniques—one of which enables us to form 
armor sections without loss of strength— 
produce some of the toughest, most protec- 
tive armor plate that man ever has devised. 
On our own shooting range, we use the 
world’s best ammunition—and then build 
steel to stop it! 


What we are learning today will help us 
serve you more efficiently tomorrow. Our 
force of metal-working engineers and de- 
signers can help you plan the use of better 
welded, better heat-treated and better 
machined metals for the markets of the 
future. We invite your inquiry today. 


VAN DORN IRON WORKS COMPANY © CLEVELAND, ©. 


SPECIALISTS IN METAL FABRICATION AND HEAT TREATMENT SINCE 1878 
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epriter examines the laws that 
ern these changes for fluids in both 
ertquid and gaseous states and ar- 
yes in concise form the means by 
ah problems of this kind can be 
waily solved. The different fluids 
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used, though few in number, are 
quite distinctive in their physical 
properties. These include air, gasoline, 
oil, and coolant liquids. Aircraft 
Engineering, June, 1943, pages 160- 
164, 9 illus. 


Design 


ificance of Weight Control. 

B. Ayers, Sr. The intent of this 
ion is to outline briefly the 
and significance of weight 

nee control for the benefit of 

who are being introduced to 
iesubject and to emphasize the im- 
ce of weight control and its 
aching influences. The chief 
and proper execution of 

weight control are defined, and its 
benefits are grouped in the order of 
their importance under the following 
i (a) improved safety; (b) 
load-carrying capacity; (c) 

manufacturing costs; (d) 
lower operating costs; (e) smaller 
investment costs. A detailed discus- 
aon of each of these five factors is 

The writer summarizes the 

with the statement that 

might control is the art of combining 
functional complexity with structural 
amplicity. Aero Digest, July, 1943, 
i 290, 291, 1 illus. 
Frame Weight. Edward Fife. 
itis stated that aeronautical weight 
engineers need a convenient, universal 
method for determining air-frame 
weight. The writer explains the rea- 
on why a uniform method of deter- 
mining air-frame weight is important. 

Theoretically, the term air frame 
should consist only of the structure of 
the airplane, but for practical pur- 
poses the definition would not neces- 
wily hold. Air-frame weight is 
wed primarily as a basis for deter- 
mining the cost per pound expended 
iy the manufacturer in the fabrication 
{ the aircraft, not including any con- 
sideration for purchased or customer- 
lumished parts. A general definition 
given of the term air-frame weight 
hich is believed to be specific enough 
© prevent misinterpretation or con- 
‘usion. Weight Engineering, Spring, 
(M3, pages 13, 14, 

My Plane of the Future. Lloyd H. 
‘oan. The writer submits his ideas 
‘or the design of a fixed wing “family 
irplane” after the war. He antici- 
pates a twin-engined, four-place air- 
fame having a gross weight below 
_. and cruising comfortably at 
should” a He specifies that the plane 
a ance, a 500-mile range, two- 

y radio for traffic and range work, 
ind a complete panel of flight instru- 
oat The desirable selling price 

wich & model is placed at around 
i043 Canadian Aviation, July, 
’ page 60. 
Totective Engineering for Delicate 
dn tary Equipment. Paul C. Roche. 
article describing the principles 


developed for mounting delicate in- 
struments and other vital equipment 
in airplanes, tanks, and ships. Pro- 
tective mountings are classified funda- 
mentally into two groups: (1) those 
used to isolate, from the supporting 
structure and surroundings, disturb- 
ances originating within the mounted 
equipment; and (2) those used to 
support delicate equipment, protecting 
it from disturbances existing in the 
supporting structure. The article is 
largely confined to the latter category. 
Sections of the article discuss the 
steady-state vibration and shock in 
military equipment; basis for select- 
ing antishock mountings; how the 
Navy approaches shock problems; 
‘fsolation” and “absorption”? methods 
of reducing vibrations; ‘‘snubbing”’ 
as a means for controlling vibrations; 
and practical considerations for the 
vibration engineer. Mechanical Engi- 
neering, August, 1943, pages 581-587, 
10 illus. 

The Post-War Weight Control Engi- 
neer. A. E. Vesco. It is explained 
that in designing for quantity aircraft 
production some sacrifice has to be 
made in the performance that is af- 
fected by weight. The loss in useful 
load has not penalized the operation 
of military aircraft because it has been 
offset by overloading, particularly in 
cargo planes. Therefore, weight con- 
trol, though necessary, has not been 
paramount in the development of 
military planes. When nations can 
devote themselves to humane endeay- 
ors, the aircraft manufacturers will 
be competing with one another to a 
higher degree than ever before. Ac- 
celerated design, time, and quantity 
production will become secondary to 
quality of performance, and perform- 
ance affected by weight will become 
the deciding factor when an operator 
purchases a transport plane. The 
need for ultimate weight control will 
then be paramount. Ultimate weight 
control involves achieving the light- 
est design possible for a given function 
consistent with good design practice. 
The writer discusses how this can best 
be accomplished. Necessary quali- 
fications of the engineers who are to 
conduct weight control work are out- 
lined. Weight Engineering, Spring, 
1943, pages 20, 21. 

Design for Service and Mainte- 
nance. J. E. Frazer, M. M. Cone, and 
C. G. Schulze. A detailed discussion 
of the need for considering the service- 
ability and maintenance of an airplane 
when it is being designed. The de- 
velopment of adequate service and 
maintenance design is given parity 
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with the development of high speed 
and performance, because it is demon- 
strated that, unless the aircraft can 
spend a maximum number of hours 
in the air and a minimum of hours on 
the ground for service and mainte- 
nance, the loss in revenue is as great as 
or greater than that which results from 
low speed or poor performance. Ana- 
lyzing the costs of design changes after 
production release of the drawings, 
the writer urges that the question of 
serviceability receive attention in the 
preliminary design stages—with sim- 
plicity and accessibility as two funda- 
mental requirements. He also points 
out advantages to production through 
service design, contending that if a 
unit can be simply and quickly re- 
paired and maintained in the field it 
ean be quickly and easily produced 
and installed. 

Observation of the postwar aspect 
of the problem indicates a trend to- 
ward built-in serviceability and unit 
installation. It is stated that the 
first types of components which should 
be designed as complete units ready 
for installation and operation in the 
airplane are those that consume the 
majority of service time, such as 
hydraulic units, electrical units, power 
plants, landing gear, etc. Basic re- 
quirements for developing and ex- 
panding service design, the organiza- 
tion of a service design group, and the 
training of the men in it are also out- 
lined. Aero Digest, July, 1943, pages 
297-299, 301-303, 305, 319, 11 illus. 

Designing for Production. Part IV. 
James E. Thompson. Welded struc- 
tures are dealt with in the fourth of a 
series of articles on the designing of 
aircraft parts. It is explained that 
welded structures are usually asso- 
ciated with fuselage, empennage, or 
wing components but can be applied 
as substitute or alternative designs for 
“hard-to-get”? forgings and castings. 
Determination of the fuselage form 
to be used for a welded steel-tube 
fuselage structure is discussed. Some 
designers favor the all-steel tube de- 
sign, while others prefer the composite 
type of fuselage. Factors involving 
the basic geometry of the tube struc- 
ture, which must not be neglected if 
production design is to be achieved, 
are referred to. Following the con- 
sideration of these factors, the design 
of the side frames is discussed. Other 
sections cover steel tube fuselage lay- 
out, fitting design, balanced joints, 
and machine allowance. Western 
Flying, July, 1943, pages 54, 56, 58, 60, 
7 illus. 

The Weight Engineer and Stainless 
Steel Construction. Donald M. Sulli- 
van. Some of the interesting prob- 
lems for the weight engineer offered 
by the stainless-steel airplane are re- 
viewed, and the distinction between 
weight estimation and calculation and 
determination of the actual weight 
are explained. Other features of stain- 
less-steel construction are outlined. 

The conclusion is reached that many 
of the problems encountered in stain- 
less-steel design are similar to those 
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encountered in design utilizing any 
other basic material. The problem of 
weight calculation in steel has been 
solved to a satisfactory degree, but 
the problem of weight estimation re- 
quires further study. The possibilities 
of high-speed aircraft of the future, 
taking advantage of higher allowable 
stresses and the many other features 
of stainless steel, may pioneer a new 
era in structural design efficiency. 
Weight Engineering, Spring, 1948, 
pages 38, 39. 

The Dive Bomber. ‘‘Helldiver.”’ 
First part of a detailed article which 
examines the special attributes of the 
dive-bombing aircraft of the various 
Allied and Axis powers outlines the 
applications of dive bombing in mod- 
ern warfare and discusses the trends 
and variations in dive-bomber design. 
In this installment the theory of dive 
bombing is explained, while both the 
advantages and limitations of this 
type of airplane are also considered. 
Claiming that most of the criticism 
directed against dive bombers is 
based upon judgment of planes in the 
“Stuka” class, the writer concedes 
that this type may be said to be out- 
moded but demonstrates the merits 
of more modern dive bombers. He 
describes the development of fighter 
bombers, twin-engined dive bombers, 
and the adaptation of four-engined 
heavy bombers. Among the planes 
that come up for discussion are the 
Brewster Bermuda, Hurricane IID, 
Me 210, Ju 88, He 177, and others. 
Flight, June 10, 1943, pages 601-605, 
12 illus. 

Experimental Determination of the 
Moment of Inertia of Control Sur- 
faces. R. T. Shaftel. The moment 
of inertia of control surfaces can be 
rather accurately calculated from the 
known individual weights and mo- 
ment arms. However, it is often de- 
sirable, and occasionally required to 
determine the moment of inertia ex- 
perimentally. This involves the ma- 
nipulation of the actual surface in some 
fashion or other in order to arrive at 
the moment of inertia. 

A method for the experimental 
determination of the moment of in- 
ertia of control surfaces which has been 
used successfully is described. Weight 
Engineering, Spring, 1943, pages 49 
50, 4 illus. 

Lofting Problems of Streamline 
Bodies. (Part 15). Carter M. Hart- 
ley and Roy A. Liming. The fif- 
teenth part of this lengthy article 
on the design of streamline bodies is de- 
voted to the mathematical and graphic 
techniques considered especially 
effective in the fairing and develop- 
ment of a radiator air scoop. Condi- 
tions governing the lofting of such a 
structure are outlined and the pro- 
cedure is established. The calculation 
of basic scoop contours is shown and 
demonstrated by mathematical ex- 
amples. The application of similar 
methods to the determination of the 
external lower centerline of the air 
scoop and the internal upper and 
lower centerlines is explained. 
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These methods are shown to facili- 
tate the work of the designer in mak- 
ing changes to accommodate altera- 
tions resulting from flight tests, en- 
abling him to concentrate upon his 
specialty in structural development. 
It is stated that the saving in time 
obtained through the procedures given 
is multiplied many times in the vari- 
ous successive stages of designing the 
completed unit. Aero Digest, July, 
1943), 309-311, 357, 
5 illus. 

Structural Weight Allotments and 
Control. ©. R. Englebry. The 
writer shows that it is during the pre- 
liminary design stage of the airplane 
that the most promising results from 
good weight control can be realized, 
since it is then that materials, type of 
structure, and production features are 
being arbitrated with weight, cost, and 
serviceability 


pages 


359, 


To achieve efficient designs with the 
minimum of wasted design time, 
weight control must be on a _ tech- 
nically sound basis. The first step is 
to prepare a breakdown of the parts 
as they will be designed and to pre- 
pare a fair allotment for each major 
item. To explain the principles of this 
first step for the weight engineer in the 
design stages of the airplane, the wing 
flange material is used as an example. 
Weight Engineering, Spring, 1943, 
pages 51, 52, 2 illus. 


Engines 


Measurement of High Tempera- 
tures in High-Velocity Gas Streams. 
W. J. King. Errors experienced with 
conventional methods of measuring 
temperatures of gas streams having 
velocities around 500 ft. per see. and 
temperatures of the order of 1,600°F. 
are referred to. Such conditions of 
gas velocity and temperature occur, 
for example, in the exhaust pipe of an 
airplane engine. The paper presents 
the results of an investigation of this 
problem. Tests were conducted on 
the thermocouple, which is called the 
most satisiactory temperature-meas- 
uring device at present available, to 
develop a shield and mounting that 
would achieve maximum accuracy and 
minimum size and weight for airplane 
application. The results indicate that 
something better than the ordinary 
thermocouple mountings is required 
for even a fair degree of accuracy with 
either the high velocities or tempera- 


tures considered. A few tentative de- 
vices are suggested to serve until 
further studies have been made and 
more adequate solutions provided. 
Transact ons of the A.S.M.E.. July, 


1943, pages 421-431, 13 illus. 

Crankshaft Frequency 
Morris and W. J. Evans. 
This paper deals with the torsional 
vibration of a multithrow crankshaft, 
coupled with the flexural vibration of 
the propeller. It is explained that so 


Engine 
Curves. J 


far no entirely satisfactory method has 
been evolved for the numerical solu- 
tion of equations for obtaining the fre- 
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quency curves of the cranks 
propeller system. In this paper 
“escalator’’ method, evolved by | 
Morris and J. W. Head, is applied 
the solution of these frequeney gg 
tions. Aircraft Engineering, § 
1943, pages 156-159, 164, 4 illus, 

Carburetion for the Aircraft Eps 
F. J. Wiegand. Emphasis is placed 
the importance of obtaining com 
information on the operation of en! 
gines in the airplane over the entire 
flying range, particularly in the cage 
of the high-speed airplane, Jig 
writer sets up certain characteristic 
of aircraft engines that affect carbure 
tion. These are: 

(1) Since the engine operates gp 
air, the carburetor must meter the 
fuel in proportion to the weight of air 
burned, which has a direct relation 
indicated horsepower output. 

(2) Engine air consumption and 
therefore, fuel consumption bear go 
fixed relation to brake horsepower o 
brake specific fuel consumption. 

(3) Since the carburetor meters o 
the basis of airflow, there is no fixed 
relation between carburetor metering 
and brake specific fuel consumption 

The aircraft carburetor has certail 
functions that can be summarized # 
follows: It should meter and mit 
fuel in a selected proportion to the 
weight of air consumed by the engine: 
it should provide fuel-air ratios for 
all flight operations; it should incor 
porate an acceleration system that 
will allow the pilot to open and clos 
the throttles at any rate, load, alt- 
tude, and frequency; it should meter 
satisfactorily with many types of fuel 
systems, at any airplane altitude. 

If such severe conditions are to be 
met, it is obvious that the highest 
skill is required. Even when the best 
techniques of today are followed, it 
cannot be expected that the present 
carburetors can meter to closer limits 
than +5 per cent over the entin 
engine operating range. S.A.E. Jow- 
nal, August, 1943, pages 294-db 
(Transactions), 13 illus. 

Packard Powers Mosquito. A bri 
article on how the Packard Compan) 
builds Rolls-Royce Merlin engines 
Information pertains to the numbe 
and machining of engine parts, U 
need for precision, and the new ma 
chinery and equipment that had to 
installed for the purpose by the Pack 
ard Company. Other topics are Wi 
cost and time of machining aurerall 
engine parts as compared with te 1903 1 


cost and time for automobile engl Wright br 
parts, some characteristics of product 
Rolls-Royce engine, and testing a = 
packing methods. Canadian Arvaton 
July, 1943, pages 45, 56, 1 illus. 1918 
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World ¥ 
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Inspection 
Radiography of Aircraft Spot-Welds. 0 HP 
tobert Taylor. An analysis of 1926 
ography as an inspection method 10 —. 
testing spot welds begins with two 4 
questions concerning the importap Pole 
factors to be considered namely, i power 
which 
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_~ sections of historic Wright engine cylinders 

outline the swift progress of aviation. By steady 
improvement in engine design and the development 
1903 The 12 HP. engine in the ’ Douglasses and adoption of stronger, lighter materials, Wright has 
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if You Have 
A Vibration Problem... 


Vibration-loosed connections are 
major sources of trouble on auto- 
mobiles, bicycles and household 
appliances as well as on industrial, 
farm and office machinery. To 
eliminate such trouble, manufac- 
turers who place a premium on 
customer satisfaction, will, in the 
post-war period, use Boots Nuts 
wherever vibration is a factor. 
First developed for use on air- 
planes, where loose connections 
cannot be tolerated, Boots Self- 
Locking Nuts withstand severest 


vibration—they can’t come me 


BOOTS 


AIRCRAFT NUT CORPORATION 


WHERE RESCUE RIDES ON LIGHTNESS 


Lighter than any other nuts, Boots all-metal, self-locking nuts 


save from 60 to 80 pounds of weight on a single 4-engine 


bomber. This saving is sufficient to enable that bomber to 


carry a 7-man rubber life raft with 30 days’ emergency nm 


tions, signal, repair and first aid kits, oars, rope, sail, scout 


knife, pistol, fishing tackle, whistle, bailing bucket, se 


anchor and tarpaulin. Total weight 70 pounds. 


Boots Nuts meet the exacting specifications of all govem- 


ment agencies and are used on every type of U. S. aireralt 


They withstand severest plane vibration and the corrosive 


action of oil, salt water or chemicals. They can be used 


ag 


* 


ain and again —literally “‘outlast the plane.” 


"They Fly With Their Boots on—Lighter’’ 


BOOTS 


Self-Locking Nuts For Application In All Industri« 
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nost satisfactory technical procedure 
for securing acceptable radiographs 
and some of the newer applications to 
ie tried in this kind of word. The 
gandards governing spot welds are 
briefly reviewed and advice is given 
on the selection of film. Two of the 
most important factors are listed as 
intensity of the emitted radiation from 
the xray tube and the radiographic 
distortion. Rules are established for 
determining the correct intensity and 
ior avoiding distortion. The proper 
type of x-ray tube is discussed as 
mother important factor, with illus- 
trated examples showing differences 
indefinition and radiographs of satis- 
factory welds. The distinction be- 
tween photographic density and speci- 
men density is emphasized. 

Conclusions are drawn as follows: 
(1) Film should have the finest possible 
gain size; (2) a source-film distance 
ofat least 12 in. should be maintained; 
(3) a rotating target tube would fur- 
uish the optimum in recorded defini- 
tin and should be selected for ex- 
eptionally fine focus and high current 
capacity; (4) a window in the tube 
envelope should preferably be made of 
beryllium for easier passage of the 
radiation to the film. Aero Dugest, 
ily 1943, pages 263, 265, 266, 283 8 

us, 


Douglas Streamlined Inspection 
Speeds Production. C. C. 

ison. A description is given of 
how Douglas formulated an inspection 
system that would clearly define, on a 
eentralized inspection form, all de- 
tailed instructions necessary to control 
quality. Methods of fixing responsi- 
bility and reducing inspection time 
areoutlined. Typical inspection cards 
isting detailed instructions are illus- 
trated and described, as well as the 
system used for filing the inspection 
atds, The writer explains how the 
‘ard system has proved its superiority 
wer the system previously used. 
Auomotive and Aviation Industries, 
July 15, 1943, pages 24, 25, 92, 3 illus. 
An Inspection Revolution by ‘“‘Bris- 
tol’s.” Based upon a formula for 
converting sample averages into con- 
trol limits, a new system of ‘quality 
‘ontrol” inspection for certain classes 
of work has been employed by the 
Bristol Aeroplane Company. © This 
article presents a general description 
of the system and offers an explana- 
tion of its mathematical basis. Both 
it limitations and advantages are 
analyzed. Offering a solution to the 
problem of accelerating inspection 
with fewer skilled operators engaged 
o the work, the system is said to 
meld: the reduction of scrap; a 
“ving in the employment of highly 
skilled labor on inspection routines; 
greater uniformity of product; a 
larger volume of production at no 
ierease in cost; the early detection 
. trouble in production; avoidance 
24 anticipating changes in 
st an authentic record of 
control yo the product. Specimen 
tol charts illustrate how varia- 


lions in the quality of output are re- 


PERIODICALS 


Carrying a full load of freight, the glider ““Voo-Doo” was recently towed 3,220 miles 
across the Atlantic to England in 28 hours by an R.A.F. Transport Command plane. 


The wingspread is only 85 ft. 


corded. The Aeroplane, July 2, 1943, 
pages 12, 13, 4 illus. 


Instrument Flying 


Flight by Instrument. Capt. John 
QO. Stewart. A compendium of the 
basic instruments for ‘“‘blind’’ flying. 
Illustrations of each instrument are 
accompanied by a description of the 
instrument and its function. For 
further understanding, a simulated 
emergency flight is followed through 
conditions that demand full use of the 
various instruments. Skyways, Au- 
gust, 1943, pages 39-51, 31 illus. 


Instruments 


Aircraft Loading—A Problem of 
Today. Lloyd F. Kernkamp. Prob- 
lems connected with the loading of air- 
craft are discussed, and the use of the 
Librascope balance computer for solv- 
ing loading problems is described. It 
is explained that given the actual 
empty weight of the airplane and the 
actual empty weight c.g. positions, 
plus the weight of each load, the c.g. 
positions for any possible combina- 
tion of loads can be readily deter- 
mined with the Librascope. It is 
stated that, while the present Libra- 
scope is used largely in connection 
with airplane loading, among the 
problems that can be solved with this 
instrument are those of hydraulics, 
meteorology, strength of materials, 
aerodynamics, and thermodynamics. 
Weight Engineering, Spring, 1948, 
pages 46—48, 1 illus. 


Kompass-Steuerung “‘Kurs’’ (Com- 
pass Control “Kurs’’). Hans Kuhn. 
A new device to control the direction 
of flight of model airplanes has been 
developed in Switzerland. A com- 
pass needle turns between two hard- 
ened steel points, and the bearing of 
the lower point contains a drop of 
mercury which is used to control the 
flow of the electric current. On the 
axis of the needle is a contact trans- 
mitter that closes the contact when 
the flying model varies its direction 
from the predetermined course. The 
actual control element consists of a 
stator and a rotor. Attached to the 
rotor is a double lever that controls 
the rudder. Electric current is pro- 
vided by a small dry battery. The 
entire outfit, including the battery, 
weighs about 5 oz. Schweizer Aero- 
Revue, April, 1943, page 127, 5 illus. 


Jet Propulsion 


Jet Propelled Helicopters. Cedric 
Giles. A review of various possible 
methods of applying jet propulsion to 
helicopters. The writer discusses air- 
jet arrangements, combustion gas 
ejection, propeller jet propulsors, and 
methods of jet propulsion incorpo- 
rated in the Papin-Rouilly gyropter. 
Developments based on reaction- 
driven rotors also are considered. 
Astronautics, July, 1948, pages 5-9, 
2 illus. 

Fairey Jet Propulsion System. A 
brief description is given of a British 
patent on thermal jet propulsion for 
aircraft recently granted to Capt. A. 
G. Forsyth, assignor to the Fairey 
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Aviation Company. The patent pro- 
poses the installing of a number of jet 
propulsive units in the tail or ar- 
ranged in line in the wing section of 
ordinary aircraft, with inlets starting 
from the leading edge. A sectional 
drawing of this Forsyth-Fairey jet 
propulsion device is shown. Astro- 
efi July, 1943, pages 10, 12, 1 
illus. 


Lubricants 


Deterioration of Lubricating Oils— 
Soybean Lecithin as an Inhibitor. 
Joseph J. Jacobs and Donald F. 
Othmer. It is shown that the natural 
stability of mineral lubricating oils 


has not been enough to withstand the 
severe operating conditions brought 
about with the advent of modern 
high-compression engines. The neces- 
sity for using additives to impart the 
required stability has caused the de- 
velopment of addition agents. Since 
many of these synthetics contain 
critical materials, the possibility of 
using a natural product was investi- 
gated. Commercial soybean lecithin 
is an oil-soluble material containing 
phosphorus and nitrogen, two ele- 
ments claimed to have desirable 
properties in additives. The optimum 
concentration of this cheap, readily 
available material was determined by 
the Sohio oxidation test. A compari- 


Via Heat Transfer Specialists Since 1896 
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PEDDERS MANUFACTURING COMPANY, INC., BUFFALO, N. ¥. 
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son with other commercial addi: 
and the effectiveness of the Me 
in different base stocks and ols of 
different viscosities was made. Som, 
observations of the effect of method ¢ 
refining on the stability of oils ane 
noted. The conclusion is reach 
that the mixture, known by the trade 
name “Gliddol,” reduces the 
of naphtha insolubles formed, y 
well as the viscosity increase and the 
neutralization number. It is effegtiyy 
in oils from widely varying bag 
stocks, in oils refined by widely yary. 
ing methods, and in oils of different 
viscosity indices. It compares well 
with several commercially accepted 
inhibitors. Industrial and Engineer. 
ing Chemistry, August, 1943, pages 
883-889, 4 illus. 


Maintenance 


International Overhaul. A survey 
of the operations of Aircraft Repair 
Ltd., a repair base at Edmonton which 
services and overhauls airplanes and 
airplane engines for Canada, the 
United States, and Britain. After 
briefly reviewing the background and 
development of the company, the 
article goes into greater detail about 
its maintenance and overhaul pro 
cedures, facilities, and equipment, 
Particulars are included on the workof 
the field service units, engine overhaul 
shop, inspection group, testing de 
partment, stores division, propeller 
shop, and assembly groups. The fol- 
lowing planes are noted among the 25 
to 30 types handled at this Canadian 
base: Avro Anson, Airspeed Oxford, 
North American Harvard, Noordyn 
Norseman, Barclay-Grow, Beech 
craft, and Bristol Bolingbroke. The 
engine types mentioned are: Am- 
strong-Siddeley Cheetah Nine and 
Ten, Jacobs L4M and L6M, Pratt & 
Whitney Hornet and Wasp, Wright 
Cyclone, and Continental. Aviatwn, 
July, 1943, pages 209, 211, 212, 343, 
344, 347, 10 illus. 


Management 


What Incentive? Allan H. Moger- 
sen. In this article the writer dit 
cusses wage or financial incentives 
under conditions as they exist today 
in most war production plants, rather 
than in other well-established firms 
where good management and high 
standards are taken for granted. I» 
stead of wage incentives for the hourly 
worker in the war production plant, 
the writer proposes an active, tp 
management supported work-sill 
fication or job-methods training pm 
gram. He cites examples of incentive 
programs that failed to accomp 
desired results and contrasts tee 
with the increased production 
other improvements obtained 
the suggested plans. Aircraft 
tion (Los Angeles), August, 1943, pag® 
15, 32 illus, 4 

Statistics in the Fight om Acd- 
dents. William S. Rhodes. Anartide 
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Wi. part of a plane is most important? Let the pilots tell | 
: a you that. All we know that it is “most important” that every 
nton whieh phase of the contact parts we produce is perfect and right for | 
planes and the job they do. The time may come when everything depends | 
aa, > on the accurate functioning of those tiny contacts. 
in. After 8 
pany, the Contact materials are all important as one manufacturer dis- “ \ 
‘taal ae covered. He was making an amplidyne relay for airplane gun { | 
equipment. turret controls. The relay had to conform to rigid specifica- ro | 
the — tions and carry approximately 100 amperes of current. Trouble : 
resting ie. developed from the contact material specified. Under overload 2 | 
propel tests, the contacts stuck. | 
3. The fol- 
ay es The manufacturer was pressed desperately for time. He con- 
xed Oxford, sulted Mallory engineers. Their experience and “know how” 
| y eng P 
, — cooperated to find a swift answer. An exceptional Mallory 
roke. The Elkonite fitted the need. A Mallory contact assembly was 
are: = developed. Not only did the result eliminate the sticking, but | 
ran obtained} in actual operation, a low millivolt drop. Further, a | 
sp, Wright backing of Mallory 3 metal was recommended with the result | 
. Aviation, that the complete assembly functioned beyond expectations. | 
1, 212, 343, P ) y P 
Mallory engineering service is most important in cooperating 
While the design is with design of devices employing contacts because it repre- 
! stillin blueprint form — sents years of progressive pioneering in solving numberless 
i hoe contact and complete contact assembly problems. It stands 
ae ready to help, if you are planning the production of almost 
exist today CONSULT MALLORY any automatic or semi-automatic device. 
for Contacts and 
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and high P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
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Twenty-seven years of research and ex- 
Tr perience go into every Dowmetal mag- 
nesium alloy ingot so that you who are 
entrusted to make vital sand, permanent mold and 


die castings can forget your alloy problems when 
you buy ingot from Dow. 


All alloy ingots are made under close metallurgical 
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Answering the call for Magnesium Alloys 


control and furnished in a wide variety of compos 
tions with certified analyses to meet strictest gover- 
ment and industry specifications. Dow also has 
available a complete line of fluxes and protective 
agents to meet your every melting problem. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Cleveland + St.Louis Chicago Houston + San Francixe 
Seattle + Los Angeles 


FROM INGOTS TO FINISHED PRODUCTS 
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CTRUSIONS 


oo the use of accident records and 
datistics aS & means of analyzing 
euses of accidents in the aircraft in- 
dustry and reducing the number of 
future accidents. The description of a 
form used by Aircraft War Produc- 
tion Council members is included. 
This form not only gives the necessary 
information concerning circumstances 
of the accident but classifies the acci- 
dent for statistical purposes as well. 
A coding system is used engendering 
four accident breakdowns: _ tabula- 
tion of accident causes, with 28 classi- 
feations; effect of injury, with ten 
dassifications; parts of the body af- 
fected, with ten classifications; ma- 
chine type, with 54 classifications; 
and management and worker respon- 
ability, with five classifications. West- 
an Flying, July, 1943, pages 47, 100, 
Lillus. 

Projecting Labor Loads in Aircraft 
Production. P. B. Crouse. It is 
stated that although the use and the 
efect of “learning curves” as an ad- 
junct to labor-load projection in air- 
craft manufacture have been well es- 
tablished, relatively little has been 
published on the subject. In this 
article the subject is treated in a 
manner that is intended to provide for 
quick assimilation of the related 

inciples and techniques. Reasons 
bor high costs in aircraft plants are 
analyzed, and a system of labor-cost 
projection is suggested. A detailed 
explanation of the system is given, 
with charts, tables, and formulas. 
Aircraft Production (Los Angeles), 
August, 1943, pages 22-26, 34, 4 
illus. 


Materials 


Wool Felt a Vital Ingredient in Air- 
plane Construction. The applications 
of wool felt for airplane construction 
are examined and reasons are given 
for the expanding number of its uses. 
Indicating the quality variations of 
this material, properties peculiar to 
wool felt in both its natural and manu- 
factured states are considered. The 
following are listed among its general 
uses: as supports for units where 
ngidity is not desirable; to prevent 
the transmission of destructive vibra- 
tion; to seal various enclosures against 

akage; to distribute lubricant to 
ritical bearing surfaces; and as a 
Protection against dents, scratches, 
and distortion. Contrasting with the 
conventional applications of felt as a 
cushioning material, its use in grind- 
and finishing operations 
described. For this type of work the 
Pe is used in the form of wheels and 


It is claimed that wool felt is avail- 
various consistencies, that 

bere 18 an abundant supply for war- 
lime uses, and that it can be worked 
by simple methods without special 
manufacturing equipment. A low- 
t material, it is suggested as an 


ate for rubber, cork, and certai 
synthetics. "1943, 


Pages 271, 273, 281, 7 illus. 


Aero Digest, July, 1943, 


PERIODICALS 


Avoiding Weak Points in Aircraft 
Construction. A. Dickason. It is 
emphasized that in the construction of 
aircraft it is essential that measures 
be taken to insure the highest stand- 
ard of craftsmanship and the com- 
plete absence of weak points. The 
importance of the inspection depart- 
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ment is stressed. The writer discusses 
the normalizing of Duralumin parts, 
which require working in the soft 
condition; the dangers of local heat- 
treatment; the cause of age harden- 
ing; annealing Duralumin; and the 
effects of immersion. Sheet Metal In- 
ag July, 1943, pages 1226-1228, 
2 illus. 


Medicine 


The MHyperventilation Syndrome 
and Its Importance in Aviation. H. 
Corwin Hinshaw, Robert F. Rushmer, 
and Walter N. Boothby. A descrip- 
tion is given of the symptoms pro- 
duced by voluntary deep and rapid 
breathing which are characterized by 
dizziness, blurring of vision, numbness 
of the extremities and, in later stages, 
by muscular cramps, serious vaso- 
motor collapse, and unconsciousness. 
These symptoms are produced by 
acapnia (the washing out of large 
amounts of carbon dioxide from the 
blood) and may result from sponta- 
neous, unrecognized, hyperventilation 
occurring under conditions of emo- 
tional strain, excitement, and anxiety. 


It is stated that the hyperventila- 
tion syndrome is now clinically recog- 
nized as the physiologic basis for 
some symptoms noted among persons 
of unstable nervous temperament but 
may also occur under conditions of 
emotional strain among those persons 
who have a normal nervous equilib- 
rium. The symptoms are of such 
character as seriously to interfere 
with a pilot’s ability to control an air- 
plane should they occur during flight. 

The results of extreme hyperven- 
tilation are well known, but it has not 
been adequately emphasized that 
similar results are produced by mild 
hyperventilation continued over a 
longer period of time. A few in- 
stances of probable, spontaneous hy- 
perventilation among fliers have been 
described. 


A marked variation in symptoms 
produced among different aviators 
tested by voluntary hyperventilation 
has been noted. The severity of 
symptoms is not related to the degree 
of acapnia produced. 


It is proposed that the demonstra- 
tion of voluntary hyperventilation be 
included as a part of the routine peri- 
odic medical examination of commer- 
cial and military pilots, so that these 
fliers may be trained to recognize the 
symptoms produced and to control 
them by voluntary suppression of 
respiration should they occur during 
flight. It is stated that if this plan 
were carried out on a _ sufficiently 
large scale it would be possible to de- 
termine how frequently spontaneous 
hyperventilation occurs during flight 
and to estimate its importance as a 
factor in the production of “‘pilot er- 
ror.” The Journal of Aviation Medi- 
cine, June, 1943, pages 100-104. 


Decompression Disease of Bone. 
Lt. J. H. Allan. The paper describes 
in some detail the rare osseous lesions 
and joint changes encountered as a 
late manifestation of decompression 
illness. The available literature refer- 
ring to changes in the skeletal system 
caused by decompression illness is re- 
viewed. 


It is pointed out that any oblitera- 
tive process interfering with blood 
supply will initiate a process of aseptic 
necrosis if near a joint or will initiate 
the production of a bone infarct if 
occurring in the shaft of the bone. 


The late effects of this process are 
recognizable roentgenographically. 
These features are: (1) aseptic necro- 
sis involving hips and shoulders, (2) 
medullary calcification in the diaphy- 
seal end of the long bones, and (3) 
hypertrophic arthritis. Not all of 
these features need be present in an 
individual to justify the diagnosis. 
Aseptic necrosis with osteoarthritis 
may occur without medullary calci- 
fication. Joint changes are more fre- 
quently present than changes in the 
long bones. 

The recognition of such bone 
changes are of paramount interest in 
time of war, since the incidence of 
symptoms ascribable to decompres- 
sion illness associated with high-alti- 
tude bombing and fighting are on the 
increase. The Journal of Aviation 
Medicine, June, 1943, pages 105-111. 


Medical Service of the Service and 
Depot Groups, Army Air Forces. 
Col. John Hargreaves. A brief article 
describing the activities and medical 
services of the Air Service and Air 
Depot groups of the Army Air Forces. 
The personnel of the various units is 
outlined, with information on the 
duties performed. The Journal of 
Aviation Medicine, June, 1943, pages 
112, 113. 


The Extent of Water Loss by Rats 
at Lowered Barometric Pressures. 
Howard G. Swann and W. Doyne 
Collings. When making experiments 
with rats in altitude chambers, a 
marked and consistent weight loss 
was noted when the animals were ex- 
posed to altitude of 18,000 ft. for 6 
hours or more. Because the phenom- 
enon was so regular and striking, a 
more critical analysis was made. The 
paper describes the results of these 
experiments. The Journal of Avia- 
tion Medicine, June, 1943, pages 114- 
118. 
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MOTOR CATALOG 


Shows description, gives dimen- 
sions and output of small motors 
from 1/3000 h.p. to 1/3 h.p. plain 
and back-geared motors, for A.C., 
D.C., or Universal operation—de- 
pendable, efficient and ical 
SpeedWay Motors embodying the 
“know how” developed through 
more than 30 years of specialization 
in small motors—the “know how” 
that has answered so many war 
problems, for all branches of the 
service, 


If you use small motors, write for 
this new catalog today. If you have 
small motor problems, send in your 
specificationsfor Speed W ay's recom- 
mendations. 


SPEEDWA) MANUFACTURING CO., 1840S. S2nd Ave., CICERO, ILLINOIS 
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Some Physiological Aspects of Par- 
achute Descent from High Altitudes. 
K. F. Penrod. Simulated parachute 
descents were made in a low-pressure 
chamber where the reactions of the 
subject could be closely observed. 
Both free-fall and open-parachute 
descent from 30,000 ft. were simulated 
in the low-pressure chamber, as well 
as free-fall descent from higher alti- 
tudes. In these experiments, twelve 
subjects “bailed out” at 30,000 ft. 
and opened their parachutes immedi- 
ately. All but one reached the ground 
without loss of consciousness, and it is 
concluded that the one who did lose 
consciousness did so because of psy- 
chic rather than anoxic reasons. 
Fifteen subjects did a simulated free- 
fall from 30,000 ft. while holding the 
breath. The arterial oxygen satura- 
tion remained above 80 per cent in 14 
cases. The fifteenth subject reached 
73 per cent. 

Twenty-three subjects performed 
simulated free-falls in the chamber 
from altitudes of 37,800 to 39,800 ft. 
while holding the breath as long as 
possible. The average time for hold- 
ing the breath was approximately 
35 sec., and all got down without loss 
of consciousness. The minimum ar- 
terial oxygen saturation of these sub- 
jects ranged between 60 and 76 per 
cent. Three subjects did not hold 
the breath at all, and all three lost 
consciousness and were given oxygen. 

It is stated that the danger of 
breakage of ear drums in a free-fall 
descent is great but that it would not 
be so great if the parachute were 
opened between 15,000 and 20,000 
ft. The Journal of Aviation Medicine, 
June, 1943, pages 119-125, 3 illus. 

The Problem of Airsickness. Major 
Paul A. Campbell. The syndrome 
commonly referred to as airsickness is 
discussed. It is explained that the 
usual symptoms of airsickness are 
malaise, pallor, nausea, sweating, and, 
if in severe degree, vomiting. The 
symptoms are accomplished by a cer- 
tain degree of inefficiency of mental 
and physical functions and, not in- 
frequently, by prostration. 

Since alteration in acceleration and 
direction is the primary excitant, this 


factor is discussed in considerable 
detail. Roentgenograms are shown of 
both normal subjects and subjects 


who have had a definite history of 
motion sickness, taken before and 
after 20 min. of motion in a mechani- 
cal device. Possible measures that 
can be taken to combat airsickness are 
outlined. The Journal of Aviation 
Medicine, June, 1943, pages 126-131, 
4 illus. 

Labyrinth in Aviation. Hans Brun- 
ner. The subject is discussed from 
the point of view of the clinician who 
has to deal with the labyrinth in ear 
diseases as well as in brain diseases. 
Problems connected with the laby- 
rinth which have not been solved up 
to the present time are considered. 

In flying, the labyrinth may be 
stimulated by (a) rotating motions of 
the airplane, (b) inclination, and (c) 


REVIEW—SEPTEMBER, 


1943 


RAND)» 


QUIKCET 


SETTING THE PACE 

ON EVERY PRODUCTION FRONT 
Soving 90% of clamping time— 
new designs for high speed pro- 
duction work, one hand operation. 
Non-creep replaceable grips, 
proof-tested steel construc- 
tion of forged clamp capacity. 
Quikcet 4 second clamp will 
hold tight even on tapered sur- 
faces without creeping. Fast rat- 
chet rod action under pow 
fulcrum leverage. Screws, rods 
and handles copper plated against 
welding spatter. 

A complete line of modern time- 
saving clamps— both malleable 
iron and alloy steel: Dual Gri 
“C” Clamps; Heavy Duty Speed 
Clamps, Standard DeLux; Stan- 
dard Alloy-Steel; and Quick 
Lockcet, the last word in modern 
clamp design. Write today for circular, 


GRAND SPECIALWES CO 
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3106 W. Grand Ave 
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AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER; 1943 


a. single tool doing 
three jobs saves time 


Information supplied by an Industrial Publication 


One of the best ways of expediting machining is 
the use of tools that make several cuts simultane- 
ously. True, such tools must usually be specially 
designed, but the time saved more than compen- 
sates for the effort of developing them. 

A tool developed to do three operations simul- 
laneously on an aluminum die casting is a good 
example. It is a combination drill, miller and 
facing cutter. 

The drill which cuts flash from the center hole 
is in the middle. It is surrounded by a four-tooth 


CUMAX FURNISHES AUTHORITATIVE ENGINEERING * 
DATA ON MOLYBDENUM APPLICATIONS. } 


NAVY 


hollow mill which removes push-out pins at the 
bottom of the annular recess between the inner 
and outer walls. Above the mill, on a flange, are 
four cutters that remove flash and face the top 
edge of the casting. 

All of these operations are performed with the 
tool in a drill press spindle, the work being held 
by a simple fixture. The time saving between this 
method, requiring a single set-up and a single 
stroke of the drill press spindle, and the use of 
three set-ups and three tools is obvious. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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Planes may be expendable— but their crews are not! Specify 
and install Heinemann Aero-Magnette Circuit Breakers and 
you furnish the best possible protection against short cir- 
cuits on motor, radio, lighting and control circuits. The 
maximum carrying capacity of this breaker for continuous 
duty is 125 amps; for intermittent duty, 175 amps; and the 
interrupting capacity at 32 volts is 4,000 amps. 
Write for complete descriptive literature showing time. 
curve and blueprint. 


HEINEMANN CIRCUIT BREAKER C0. 


Subsidiary of Heinemann Electric Co. Est. 1888 ia 
TRENTON NEW JERSEY 
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straight-away acceleration and de- 
cole in either horizontal or 
ical phases or through a combina- 
tion of both directions. These stimuli 
the labyrinth produce sensations 

and reflexes which are described and 


It is concluded that the function of 
the normal labyrinth is of little help 
to the aviator. The labyrinth may 
offer actually false information. The 
subject of vertigo and immunity 

+ it is discussed. The latter 

of the article is devoted to the 
dinical examination of flying cadets. 
The Journal of Aviation Medicine, 
June, 1943, pages 132-150, 1 illus. 

What Big Eyes, Grandma. Lt. 
Ken Lester. Presenting a simplified 
aplanation of the structure of the 
human eye, this article is concerned 
also with some of the conditions that 
govern efficient eye functioning and 
reasons for some of the more common 
visual defects. Three defects that 
have to do partially with the shape of 
the eyeball are described: near- 
farsightedness, and astig- 
matism. Discussing also depth per- 
ception, color perception, and night 
adaptation, the writer indicates the 
importance of each of these visual 
abilities to airplane piloting. Azr 
Facts, August, 1943, pages 13-18. 

Souping Up the Pilots. Mary Par- 
ker. Proper diets for fliers and their 
importance to flying efficiency are 
discussed. From a survey of the diets 
preseribed for and followed by Ameri- 
can and British military and civilian 
pilots, the writer reports on the foods 
they eat, with regard to caloric re- 
quirements and the proper balance of 
mineral and vitamin content. She 
also notes the special nutrition prob- 
lems of naval aviators, night flying, 
high-altitude flying, and combat fly- 
ing. Her conclusion is that the quali- 
ties that make a good pilot are not de- 
pendent upon caloric intake. Sky- 
ways, August, 1943, pages 25, 62, 78, 
82, 5 illus. 


Metallurgy 


The Metallurgy of Modern Alloys. 
R.H. Harrington. This is the seventh 
of a series of articles on heat-treating 
definitions for modern alloys. The 
writer continues a discussion of reac- 
tions in the solid state of alloy sys- 
tems. Subjects covered include peri- 
tectoid reactions and pseudocom- 
pounds. Conclusions for solid state 
furnished. Heat Treat- 

a orging, July, 1943, pages 
336-338, 350, 351, 4 illus. ite 


Military Aviation 


Those Claims Are Right. Myles V. 
Cave. A review of the combat per- 
omances of English and American 
Planes on the African and European 
Tonts. In Europe the actions of the 
ying Fortresses and Liberators are 


toted. The writer affirms that any 
euciams of American claims as to the 
umber of enemy planes downed by 


PERIODICALS 


The front section of a Flying Fortress fuselage moves along the Douglas assembly 
line in a cradle suspended from overhead carriers. The portable fluorescent lighting fix- 
ture, shown in the interior of the nose, contains outlets for various electrical tools. (See 


page 79.) 


these two bomber types can be dis- 
counted. He describes the flying for- 
mations used for these bombers which 
differ from R.A.F. formations because 
of their gun locations, giving that as 
a basis for some of the controversy. 
For the African action, comments are 
made on the performances of the fol- 
lowing planes: Mitchells, Maraud- 
ers, Lightnings, Warhawks, Mustangs, 
Spitfires, and Hurricanes. Special 
features of these airplanes and the 
purposes for which they were par- 
ticularly utilized are reported. The 
article also mentions the development 
and advantages of ferrying fighters— 
such as the Lightning, the Warhawk, 
and the Thunderbolt—direct to their 
transoceanic destinations. 

Notes are included on the perform- 
ances of American and British air- 
plane engines and the creation of new 
possibilities by the Merlin 61. An- 
other subject touched upon by the 
article is the question of air transpor- 
tation in postwar peace problems. A 
continuation of the cooperation be- 
tween the United States and Great 
Britain and an immediate agreement 
for the basis of coordination are ad- 
vocated. Aviation, July, 1943, pages 
116-118, 374, 3 illus. 


“Better Than Six For One.” Capt. 
Thomas G. Lanphier, Jr. An Ameri- 
can fighter pilot gives his views on why 
groups of United States fighter planes 
are able to defeat Japanese fighter 
groups by such wide margins. In 
addition to the lack of pilot-protection 
afforded by the Zero and its inflamma- 
bility, he claims that two other factors 
are mainly responsible: the absence 
of teamwork between Japanese fighter 
pilots and the fact that present Japan- 
ese pilots are not so well trained as the 
men who were encountered earlier in 
the war. Air Facts, August, 19438, 
pages 9-11. 

The Flying Flak Ship. Keith Ay- 
ling. It is stated that until heavily 
armored, long-range fighters capable 
of convoying bombers to their tar- 
gets are put into the air, regular day- 
light bombing raids cannot be under- 
taken without increasingly heavy 
losses. The suggestion is made that the 
Flying Fortress with augmented ar- 
mament instead of bomb load may be 
the answer to the convoy fighter 
problem. How the Flying Fortress 
might be equipped and used for this 
purpose is described and illustrated. 
Air Trails, August, 1948, pages 20, 
21, 86, 88, 5 illus. 
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The 


When considering the important contri- 
bution that women are making towards 
the war effort, don’t overlook the Wom- 
en’s Industrial Auxiliary Corps. 

Like their sisters in the service auxil- 
iaries, these women workers in aircraft 
factories—and in practically every other 
type of war plant—are today doing 
many of the “tremendous trifles” so im- 
portanttotheconstructionofwarplanes. 

Here, American Flexible Shielded 
Conduit is being made ready for final 
assembly into a medium bomber built 
by a prominent Eastern plane builder. 
Threading electrical wires through the 
conduit and soldering on end connec- 
tions was formerly done exclusively by 


ENGINEERING 


REVIEW—SEPTEMBER, 


1943 


..-helping free men for active duty, too 


men. Today, however, with a minimum 
of training, women are doing the job 
equally as well, and in many cases, 
faster. 

American Flexible Low-Tension 
Shielded Conduit is used by every com- 
bat plane builder in this country. Hun- 
dreds of feet of this material in sizes 
ranging from )s” in diameter to 22” in 
diameter shield the electrical wiring 
system so that radio interference is 
eliminated and signals clearly heard. 

Allied with this line of Shielded Con- 
duit, made to both Army and Navy 
specifications, is American’s complete 
line of Shielded Conduit End Connec- 
tions and Fittings for use in the elec- 


trical system. Fittings in accordance 
with AC, NAF and AN specifications 
are constantly rolling out of American's 
machines in larger and larger quantities. 

American also makes flexible tubing 
in stainless steel and aluminum for use 
as hot air ducts and for conveying € 
hausts on planes, as well as a complete 
line of flexible metal connections 80 
vital to the continued maintenance of 
the modern aircraft plant. 

Our Technical Department will glad- 
ly assist with your particular problem. 


AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: 
Anaconda American Brass Ltd., New Toronto, 4 


“Americar. Mell Hore 


BUY ALL THE BONDS 


YOU CAN 
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Naval Aviation 


Patuxent River Naval Air Station— 
The Navy’s New “Wright Field.” E. 
¥, Hockensmith. A description of 
the Naval Air Base at the junction of 
the Patuxent River in Maryland and 
Ghesapeake Bay. Established first 
gan aviation experimental center 
and, second, as the East Coast’s ter- 
minal for the Naval Air Transport 
Service, this station possesses facili- 
ties for both landplanes and _ sea- 

as well as piers for freight ves- 
gis. In addition to its war function, 
ig activities are expected to be em- 

for commercial aviation pur- 
poses after the war. 

Indicating some of the construction 
details of the Patuxent River Naval 
Air Station, the article depicts the 
various projects in the area. It also 
outlines the general setup of all U.S. 
Naval air stations. These are re- 
ported to consist normally of a main 
sation, three or more auxiliary base 
felds, and 25 additional outlying 
landing fields. Aero Digest, July, 


143, pages 118, 119, 252, 4 
illus. 


The Evolution of Naval Dive-Bomb- 
ing William Thomas Larkins. By 
briefly describing the series of planes 
which have served the U.S. Navy as 
dive bombers, the development of 
US. Naval dive bombing tactics is 
reviewed. The United States is 
qedited with being the first country 
to found and develop operational use 
of dive bombers and the U.S. Marine 
Air Corps is said to have originated 
the practice in 1919. Photographs 
illustrate the successive dive-bomber 
types which have been used by the 
US. Naval and Marine air forces 
from 1919 to 1943. A note states that 
all current naval planes, except tor- 
pedo and patrol planes, operate as dive 
bombers at different times and that all 
df our modern naval fighters are 
built to withstand the strain of 
terminal velocity dives. Skyways, 
gust, 1943, pages 21-24, 86, 21 

us. 


Naval Air Dockyard—I. The be- 
ginning of a two-part article detailing 
the origin and operations of Royal 
Naval Aircraft Repair Yards. Or- 
ganized on the principles of naval 
dockyards, these yards are depots 
where damaged aircraft of the British 
Fleet Air Arm are repaired. When an 
impaired airplane arrives at a depot 
it 8 assigned to one of three classifi- 
‘ations: turned into salvage; sent 
to the appropriate department for 
specific repairs”; or submitted to 
the “flow system,” which means that 
the entire plane is dismantled and re- 
ssembled, with any irreparable parts 
teing replaced. The article traces the 
atter procedure, showing what hap- 
pens to the components of the plane 
8 they go through various depart- 
ments such as the Re-issue Stores, 
‘tipping Section, Inspection De- 
partment, Tank Shop, Airscrews and 
Pellers Section, Engine Repair, 

e Shop, and Sheet Metal Shop 
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and Assembly Department. A source 
of trouble noted as characteristic of 
naval aircraft is the prevalence of 
corrosion, particularly with the elec- 
trical services, in the planes which 
come to the Royal Naval Aircraft 
Yards for repair. The Aeroplane, 
June 18, 1943, pages 699-701, 10 
illus. 


“Oil Slicks.” Lt.. Fred Tupper. 
An account of how auxiliary aircraft 
carriers are ferrying boatloads of 
planes to war theaters. It is noted 
that these carriers are effective for 
patrol and can be used offensively. 
Air Trails, August, 1943, pages 24, 99, 
100, 3 illus. 


Personalities 


Chennault—The Army Couldn’t 
Defeat Him. Cy Caldwell. The 
writer asserts that animosity and re- 
sistance have followed Major Gen. 
Claire Chennault throughout bis mili- 
tary career with the U.S. Army. 
Presenting his views on the reasons for 
this, he traces the highlights of the 
General’s career to show that he is 
still encountering the same prejudices 
that hampered him years ago. Chen- 
nault’s tactical brilliance and achieve- 
ments are lauded and, in conclusion, 
it is proposed that he be given merited 
full power over the U.S. Air Forces in 
China, unimpeded by any long-range 
control from the general ground staff 
in India. Aero Digest, July, 1943, 
pages 112, 114, 115, 373, 377, 5 
illus. 


He Flew Through the Air. 
E. Foster. 


James 
This is a brief biography 


71 


of Lincoln Beachey, remembered by 
the writer as the greatest aerial show- 
man of his time. An _ illustration 
shows the 1911 rotary-engine airplane 
in which he attained an altitude of 
11,578 ft. Air Trails, August, 1943, 
pages 33, 100, 1 illus. 


Personnel 


Accident Proneness. Some non- 
statutory precautions for minimizing 
factory accidents are advised. Sug- 
gestions refer to: selective examina- 
tion of new entrants, with the elimina- 
tion of people who are physiologi- 
cally prone to accident, such as epilep- 
tics; the consideration of physical 
characteristics and capabilities such 
as height, reach, and vision in the as- 
signment of personnel to certain ma- 
chines and jobs; adequate instruction 
to the worker in the care and use of 
his particular machine; protective 
equipment; and the treatment of in- 
juries. Aircraft Production (Lon- 
don), July, 1943, pages 328, 329, 1 
illus. 


Selecting Field Service Personnel. 
Samuel C. Timson. Explaining the 
importance of the field representa- 
tive’s work to both the Army Air 
Forces and the manufacturer who 
sends him out, this article outlines 
the necessary qualifications for ef- 
ficient field personnel. It is stated 
that such personnel should not be 
selected from men who are merely 
specialists in one part of the airplane 
but from those who are thoroughly 
familiar with the construction and 
functioning of every component and 


New safety booths installed by the Propeller Division of Curtiss-Wright decreases 
loss - man-hours through accidents when grinding and finishing propellers. (See page 
135. 
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How new tapered passage South 
Wind design (left) produces uni- 
form heating over entire surface 
—contrasted with falling off in 
transfer with straight passage. 


For compactness, “accelerating-flow” South Winds 
have transfer surfaces rolled into spiral form. Note 
steady decrease in cross-section. 


The result! A compact 22-pound unit, 10 inches in 
diameter, up to 230,000 Btu/hr. output! Other models 
show similarly favorable ratio of output to size and 
weight. 


72 
¢ 
— 
y We 
> \ 
/ \ | 
— 
? > ? | | | | 
| | 
| 
| 
4 
4 | 
| 
ee 
; Ne 
Ly / 
= J 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1943 


South Wind! 


New “accelerating flow” design 


delivers even’ greater volume of heat 
bulk and weight! 


GAIN Stewart-Warner South Wind Heater engi- 
A neers have originated a major contribution to 
heating science! A development which for the first 
time makes every inch and pound of heating surface 
operate at full efficiency. 


Throughout history, combustion devices have 
been limited in their output by the critical tempera- 
ture of the metal most exposed to heated gases— 
while remoter surfaces operated at as little as 20% 
of maximum safe limits. 


Now-—by design which forces steady acceleration 
of combustion gases, South Wind engineers attain 
uniform heat-transfer coefficient over the whole sur- 
face. While most-exposed areas are held within criti- 
cal limits, a new spiral design forces more remote 
surfaces to “scrub” more and more heat from escap- 
ing gases. 

Thus the most remote transfer surface is stepped 
up to full utilization. And heat output per unit 
of surface reaches new record level while weight 


= 


REG. U.S. PAT. OFF 


and bulk of heating units are still further reduced. 
e e e 


While the implications of this new development 
extend to every heating field, its present importance 
is in meeting aviation heating needs. 


Ever since aviation experts set out to give Amer- 
ican combat planes their present record ceilings, 
South Wind engineers have been privileged to co- 
operate closely on the new heating problems en- 
countered, and to contribute by developing better 
heating from lighter, more compact units. 


With the development of this new South Wind 
design, and the resulting increase in heat-transfer 
efficiency, South Wind is again able to offer stepped- 
up heat output from even smaller sources. 


For example—up to 230,000 Btu/hr. output from 
a South Wind only 10 inches in diameter —15 inches 
long before adding duct connections—and weigh- 
ing only 22 pounds! 


South Wind 


HEATING EQUIPMENT 


Heater Division, Stewart-Warner Corporation, Chicago 
West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service 
1273 Westwood Blvd., West Los Angeles, California 
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STRAIGHT FLUTE TAP in 
either Carbon or High Speed 
Steel. Accurately ground 
threads with deep flutes for 
fost precision threading. Fur- 
nished in commercial ground 
or precision ground grades. 


SPIRAL FLUTE TAP used for 
fast cutting of SAE steels. 
Self cleaning and highly effi- 
cient on certain materials. 
Right or left hand flute 


ACME THREAD TAP cut in 
ony length or thread form. 
VARD Acme Tops are always 
furnished to your specified 
tolerances. 


ACME SETS for quick cutting 
of heavy threads in soft ma- 
terial like aluminum First 
taps progressively shape the 
thread for final tap 


HEAVY DUTY TAPS of special! 
steels and heovy shanks for 
fast cutting. 
flutes. 


Four to six 


TWO PIECE TAPS with mild 
steel shank and Carbon or 
High-Speed stee! cutting 
head. Conserves vita! mote- 
rial. Adds strength and 
speeds work os cutters ore 
interchangeable on the shank 


with these VARD precision taps 


\\) 


In completely temperature controlled 
departments, equipped with the new- 
est and finest of production machinery, 
we turn out fine, accurate taps. 


VARD Taps are ground by gage makers 
and are tested on gage testing instru- 
ments. We use our own taps in our 
own production plants making war 
materials. We design for high output. 


Very few VARD Taps are carried in 
stock. We make taps to order to fit 
your exact need. If you will furnish 
us with your specifications we can give 
you our recommendations and delivery 
dates. 


YARD Wee 


PASADENA, CALIFORNIA 


VARD PRODUCTS 
High Fidelity Mirrors @ Aircraft Geared Parts 
Course Plotters 


Aircraft Hydraulics 
© Snap Gages 


© Bench Model External 
Comparators 


@ Plain Tapered Ring Gages 


Lathe Compounds 
Thread & Plug Gages 
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Ci these quickly, cleanly and accurately iV 


ghose knowledge is not confined to 
qe particular make of aircraft. The 
necessity for their being diplomats and 

en as well as engineers, me- 
chanics, and organizers is shown, and 
itis further specified that they should 
be personable. . . . possess initiative, 
judgment, and the character to com- 
mand respect... . be able to solve all 
types of service and maintenance 
problems... .- and have a working 
knowledge of the A.A.F. The dis- 
eyssion touches upon the question of 
how to obtain qualified field person- 
nel. Aero Digest, July, 1948, pages 
158, 293, 369, 373. 
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Plants 


Airline Fire Protection. Fred A. 
Page. This article is from an address 
to the National Safety Congress. 
In it the writer discusses methods of 
reducing fire hazards to a minimum, 
giving particular attention to the 
problem as it affects air lines. The 
four factors that he considers most 
important are: the proper training of 
personnel; rigid enforcement of safety 
practices; keeping fire hazards in 
mind when buildings and other equip- 
ment are built; and adequate fire- 
fighting equipment. Western Flying, 
July, 1943, pages 46, 98. 


Plastics and Plywood 


Plastics and Metals for Structural 
Units . . . A Critical Comparison. 
John S. Trevor. Reasons are given 
why comparisons of plastics with 
metals can be misleading. Itis stated 
that metals are inorganic andstableand 
that the physical properties for a wide 
range of materials are known to a 
high degree of accuracy. Plastics are 
organic and variable. They are not 
simple substances. There may be 
several substances present in the resin, 
any one of which can affect its physi- 
cal properties. Published results per- 
taining to one particular resin may 
not apply to an apparently identical 
— manufactured at a different 
plant. 


In the case of metals, it is possible 
to calculate how certain types of 
structural steel will stand up to vari- 
ous stresses and temperatures. This 
is not usually possible in the case of 
plastics. It is stated that the results 
of laboratory tests of plastics should 
be regarded as strictly empirical and 
forming only a basis for the selection 
of suitable materials. Aeronautics, 
July, 1943, pages 36, 37. 

Llow-Pressure Molding of Lamin- 
ates. F. P. Wilson and N. D. Han- 
son. It is noted that after several 
years of intensive research it is now 
possible to mold laminated structures 
at low pressures and at reduced tem- 
peratures with a consequent reduction 
i molding time. Low-pressure lam- 
inating molding is defined as a means 
of distributing a relatively uniform 
oW pressure over a prearranged, resin- 

ngs, fibrous assembly of cellulose, 
glass, or asbestos, with or without the 
application of heat from some external 
source to form a cohered laminated 
sttucture possessing definite physical 
Properties. Thus, the low-pressure 
molding of laminates supplements 
h-pressure molding and, therefore, 
enlarges the field of application for 
‘strength molded laminated plas- 


Factors that should influence appli- 
‘ations of the low-pressure molding 
Process are mentioned. Five systems 
% low-pressure molding now in use 
ae listed. A table shows the general 


types of resins used in low-pressure 
molding. The mechanical properties 
of cloth, paper, fiber, and fiber glass 
laminates are listed and discussed. 
Modern Plastics, August, 1943, pages 
57-60, 144, 15 illus. 

Tables of the Properties of Aviation 
Plastics. A series of tables lists repre- 
sentative plastics available for aero- 
nautical applications. The listing 
shows the manufacturer, type, and 
aeronautical applications of each plas- 
tic, as well as its general, mechanical 
and physical, chemical, thermal, and 
electrical properties. Aero Digest, 


July, 1943, pages 186, 187-189, 232, 
233. 


Properties of Laminated Phenolics. 
L. E. Caldwell. The purpose of this 
article is to give the more important 
physical properties of laminated phe- 
nolics and, to a limited extent, to com- 
pare them with the corresponding 
properties of other materials. 

It is explained that the different 
grades of laminated phenolics have 
inherent characteristics that are im- 
parted from the materials from which 
they are made. The electrical and 
mechanical properties of the different 
grades are listed and discussed. As a 
means of providing a better under- 
standing of the physical properties 
of laminated plastics, the methods of 
loading to obtain the greatest strength 


are considered. A table is furnished * 


comparing the physical properties of 
paper laminates, fabric laminates, 
woods, and metals, such as aluminum, 
stainless steel, and magnesium. Defi- 
nitions used as a key to the directional 
loads given in this table are presented. 
Illustrations show right and wrong 
methods for determining directional 
loads. Characteristic curves for typi- 
cal laminated phenolics are shown. 
Significant physical tests made on 
laminated phenolics described. 
Modern Plastics, August, 1943, pages 
82-87, 138, 11 illus. 


Pregwood in Aircraft. Data are 
given on the characteristics, composi- 
tion, advantages, and aircraft applica- 
tions of ‘‘Pregwood.”. A high density 
plywood, “Pregwood”’ is claimed to 
have strength factors far beyond those 
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of normal plywood. It is said to com- 
bine lightness in weight with high 
moisture-resistance, dimensional sta- 
bility, and durability. Pregwood is 
built up of wood laminates that are 
thoroughly impregnated with ther- 
mosetting resins and cured under heat 
and great pressure. One of its pri- 
mary uses is for propellers, but in addi- 
tion to propellers, blades, and similar 
parts, Pregwood is used also for parts 
of air frames. Commercial Aviation, 
June, 1943, pages 60, 62, 2 illus. 


Tubing and Tube Fittings. During 
the last year, the use of plastics for 
aircraft piping has been seriously con- 
sidered by several manufacturers. 
It is held to be evident that such ma- 
terials could be used in many applica- 
tions, and the methods by which they 
are produced would save much of the 
time required to produce correspond- 
ing metal parts. The plastic fittings 
used would be 50 per cent lighter, and 
the nonstrategic tubing material 
would conserve a large amount of 
aluminum tubing. 


Although the advantages of plastic 
fittings in general overshadow their 
disadvantages, if care is not exercised 
in their use, serious consequences 
could result to both users and produc- 
ers. It was thought, therefore, that 
the matter should be controlled with 
respect to materials, applications, 
and especially designs by providing 
designers with information that will 
result in the maximum utility of the 
molds and parts produced therefrom. 

The problem of standardization 
was assigned by the National Aircraft 
Standards Committee to the Douglas 
Aircraft Company, Inc. The details 
of this test program are presented. 
Modern Plastics, August, 1943, page 
64, 2 illus. 

Plastic Bonding of Metals. Details 
are given on the Redux process, a 
bonding method for light alloys and 
steel which is based upon the use of 
synthetic resin adhesives. Developed 
by Aero Research, Ltd., this process is 
claimed to produce a stronger joint 
than that obtained through riveting. 
It is said to be both economical and 
conformable to modern production 
methods. The method is one of resin- 
bonding applied by a technique in- 
volving accurate control of variables 
but adaptable to the nature of the 
surfaces to be jointed and-to the char- 
acter of the structure to be assembled. 
Aircraft Production (London), July, 
1943, pages 313, 314, 3 illus.; “The 
Redux Process for Bonding Metals,” 
Sheet Metal Industries, July, 1943, 
pages 1209, 1232, 3 illus. 

Aircraft Applications of Plastics. 
Lt. C. L. Fell. The writer reviews the 
steps that were taken in the develop- 
ment of all-plastic airplanes. He 
traces the experimental work that was 
done in finding the type of synthetic 
resin currently used in place of other 
types of adhesives used in earlier 
years. The difficulties encountered 
in this research work are related, with 
reference to the various parts of the 
aircraft. The application of low-pres- 
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sure molding methods to the making 
of secondary structural parts is re- 
counted, and a description is given of 
the methods of low-pressure molding. 
It is stated that work is now under way 
in the design of a wing structure using 
high-strength, paper-base laminates. 
It is concluded that it will be neces- 
sary to attain satisfactory mechanical 
properties and that only by the attain- 
ment of these properties can the most 
efficient plastic structure be built to 
compete with a metal unit. Modern 
Plastics, July, 1943, pages 89, 90, 128, 
6 illus. 

Creep in Aircraft Plywoods. John 
Delmonte and E. Watkins. In a con- 
tribution to the relatively little-pub- 
lished data on creep characteristics 
of aircraft plywoods, it is stated that 
numerous variables such as grain di- 
rection, moisture content, resin ad- 
hesives, and laminating conditions 
will influence creep characteristics 
in much the same manner as they af- 
fect other physical properties. In 
addition to dimensional changes under 
sustained physical stress, another 
factor dealing with the changes caused 
by variation in moisture content is 
reported. The article covers this fac- 
tor, which is defined as a condition 
where plywoods of uniform moisture 
content are exposed in such a manner 
that one surface evaporates moisture 
while the other remains unchanged. 

Experiments are reported in which 
the number of variables is kept at a 
minimum. The materials and meth- 
ods employed in the tests are de- 
scribed and the results are summa- 
rized. It is noted that for the samples 
tested, the ratio of initial deformation 
to creep under load is a constant 
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factor at any given time but for a wide 
range of stress. Distortion as a func- 
tion of the moisture gradient was 
found to be quite pronounced. The 
writer concludes that insufficient tests 
have been performed to suggest cor- 
rect manufacturing procedures for 
preparing plywood with minimum 
creep, but further experiments are 
contemplated Aero Digest, July, 
1943, pages 306, 307, 365, 3 illus. 

Post-Forming Thermosetting Prod- 
ucts. The H. J. Heinz Company re- 
cently announced the development of 
a method for molding or postforming 
phenol-formaldehyde laminated sheets 
after they have reached the stage 
where formerly they were considered 
definitely thermoset and impossible to 
remold and shape. Highlights of this 
process, which is used in the produc- 
tion of airplane parts, are reviewed. 
Results of tensile tests of phenol- 
formaldehyde laminated sheet are 
tabulated. Modern Plastics, August, 
1943, pages 70, 140, 2 illus. 


Postwar Aviation 


Post-War Aviation Problems. John 
Dwight Sullivan. The need is stressed 
for collaboration among the United 
Nations for the planning of peaceable 
and mutually beneficial international 
postwar aviation. These plans are 
outlined as follows: (1) The question 
of any nation having the right to exer- 
cise “sovereignty in air space” should 
be removed, since, it is stated, com- 
plete sovereignty cannot be exercised. 
(2) The notion that any nation can ob- 
tain by law, treaty, or international 
agreement such a mastery of the air 
that it will dominate international 


One phase in the construction of the Timm N2T-1 primary trainer. Workmen lay 
strips of spruce wood '/ in. thick over the form and apply tape to hold temporarily. 
Other layers are applied and all inner surfaces are coated with plastic material. 
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aviation to the exclusion of other py. 
tions also should be removed. (3) 
Freedom to American planes to fy 
over the territory of other nation 
to land for the purpose of picking Up or 
discharging passengers and goods, or 
to refuel will depend upon the extep. 
sion of reciprocal rights to the planes 
of these other nations to fly over o 
land upon United States territory 
for the same purpose. (4) Islands 
that may be governed for a long period 
after this war under international 
mandate should be made available 
to the airplanes of all nations upop 
the same terms. (5) The fact that any 
nation has been required to establish 
military airports for strategic PUrposes 
during this war in parts of the world 
outside its own territory should not be 
considered to have given that nation 
an exclusive or even a dominant right 
to control international commercial 
aviation in those territories after the 
war. Flying, August, 1943, pages 26, 
27, 32, 2 illus. 

Ceiling Limited? W. A. Patterson. 
Decrying overoptimistic predictions 
with regard to postwar air transport, 
the President of United Air Lines 
presents a rational analysis of the po 
tentialities of air cargo. Examining 
the relative cost of freight transporta- 
tion by surface and air, he gives ex 
amples in which he shows that the 
cost of airplane operation is 35 times 
as much as freight-train operation and 
the ton-miles-per-hour results are the 
same. Mr. Patterson estimates that 
the number of planes which will be in 
air-line operation within ten years 
following the end of the war will be 
approximately 5,000. Skyways, Av 
gust, 19438, pages 17, 64, 80, 7 
illus. 

Aviation Planning—Too Little, Too 
Late? First of a series of articles 
analyzing the problems of postwar 
readjustment in the aircraft industry. 
This installment indicates the extent 
to which the industry’s output and 
income may be curtailed and the ef- 
fects of such curtailment upon the na- 
tional economy, with its attendant 
release of millions of workers. The 
uncertainty over future governmental 
policy, the limited reserves of aircrait 
companies for the maintenance 0 
large payrolls, the acquisition of 
Government-owned plants by airplane 
companies, and the possibilities of the 
Government taking over operation 0! 
aircraft plants are discussed. Al 
though conceding the advantages 0 
Government regulation, the writer 
protests strongly against actual ab- 
sorption and operation by the Goverl- 
ment. Western hlying, July, 19 
pages 48, 49. 

New Horizons in International Ai 
Transport. Howard P. Whidden 
Jr. The influence of international al 
transport on the nature of the postwa! 
world is discussed. Consideration * 
given to air transport of the future 
and possible postwar routes. Five 
main alternatives for the postwa! 
regime governing international # 
transport operations are set forth 
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He's Got Both Fe 
on the Ground! 


High above Munich or Munda, this boy has both 
feet on the ground. His heavy shoes are planted 
squarely on Reynolds Aluminum, made from Bauxite 
ore mined in America. 


Long before Pearl Harbor, Reynolds anticipated 
coming events—the need for a great new source of 
aluminum. So, Reynolds staked all its resources to 
fill this need—to mine its own Bauxite—to build 
mammoth new plants. 


Mounting U. S. plane production is proof of our suc- 
cess. Today, Reynolds is turning out hundreds of 
millions of pounds of finished metal. And some of it 
is going into every American plane now clearing the 
skies of Nazis and Japs. 


Yes now our fliers have both feet on the ground be- 


cause years ago we had our heads in the clouds, saw 
what was coming and did something about it. 


REYNOLDS METALS COMPANY 
General Offices, Richmond, Parts Division, Louisville, Ky. 
37 PLANTS IN 13 STATES 
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When American carrier-based fighters 
hit their targets and the headlines, 
those who make Berryloid Aircraft 
finishing materials experience an added 


thrill . . . because the majority of 


such navy fighters are protected with 
No effort 
is spared to supply this hard-hitting 


Berry Brothers finishes. 


Navy service with the finest finishes 


that it is humanly possible to make. 


BERRY BROTHERS, we. 


DETROIT, MICHIGAN ° 


MONTREAL 


AIRCRAFT 
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WALKERVILLE, ONTARIO 
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postwar problems considered 
igdude plane production, the use for 
“epbuilt bases, and private versus 
Novernment ownership. Foreign Pol- 
Reports, July 1, 1948, pages 90- 


§.B.A.C. and Air Transport. The 
main points of a memorandum from 
the Society of British Aircraft Con- 
ductors to the British Prime Minis- 
tron the future of British Air Trans- 
port are reviewed. Presenting the 
s of this group for the de- 

ent of British postwar com- 
nercial air transportation, the memo- 
— mndum is divided into three main sec- 
"HH tions: the scope of postwar air trans- 
postwar conditions, and planning 

or postwar conditions. The last 
a getion is divided into consideration of 
the following points: Empire cooper- 
= stion; ministerial control; monopoly 
competition; provision of air- 
liners; research facilities; training of 
technical staff; airports licensing of 
internal air transport; and opera- 
tional data. Among the recommenda- 
tions made by the Society are: the 
abolition of the single state-subsidized 
monopoly system and the encourage- 
ment of competition; the immediate 
ding of transport-type airplanes; 
provision for larger and more 
y apparatus for research; and 
diate governmental decisions 
regard to the future ministerial 
trol of civil aviation; licensing of 


letter to Berlin. Leslie E. Neville. 
is article is divided into two parts. 
ine first, in the form of a letter to 
Mier written by the editor, contains 
me comparisons of Allied and Axis 
M@terait production with regard to 
quantity, poundage, types, and rate of 
mittease. Estimates of the monthly 
“ateraft production rates of major 
nations on both sides are given, and 
the facts presented are illustrated. 
One chart shows the trend of monthly 
plane production for the United Na- 
tions and the Axis for the years 1941 
1g to 1944 (latter part of the curve is 
based on estimated figures); another 
offers. a comparison of monthly pro- 
-" duction in units of 1,000; and the 
third depicts the rising line of Amer- 
as airplane poundage from 1941 to 
(M4, illustrating the letter’s emphasis 
on the manufacture of long-range, 
heavy bomber types of planes. 

The second part of the article is 
levoted to a discussion of when the 
tate of United States aircraft produc- 
tion should be leveled off. Factors of 

ties, materials, and man power 
Me considered. Stating that there 
hecessarily be a compromise be- 
een the military and civilian points 
ew, the writer places the figure for 
tient flattening point at about 
Ge Planes per month. Aviation, 
AY; 1943, pages 110-112, 381, 382, 3 
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internal air services; ete. Flight, 
July 1, 1943, page 7. 
Tomorrow’s Transports? Leonard 


Engel. It is stated that the planes 
with which the aviation industry will 
usher in its postwar age will be those 
that are quickly available. The planes 
that United States air lines will fly 
after the war are considered to fall 
into four categories. In the first 
group are models that the air lines had 
before the war which are still in pro- 
duction or of which production can be 
speedily resumed. Six examples are 
listed. The second category includes 
three models begun before the war 
but released for scheduled air service. 
The third group consists of two Con- 
solidated military planes and a cargo 
plane based partly on the Curtiss 
Commando. In the fourth, if victory 
is delayed as much as another two 
years, are the Martin Mars; passen- 
ger planes based on the experimental 
Douglas B-19; and the first of the 
Kaiser-Hughes flying boats. The 
characteristics of the aircraft listed 
are studied. British aircraft suitable 
for postwar transport also are men- 
tioned. It is stated that in aviation 
nothing is permanent and that the 
planes listed will give way within two 
or three years to the superliners now 
discussed so frequently. Remarks 
are made on these future designs and 
their power plants. Air Trails, 
August, 1943, pages 25-29, 8 illus. 


Production 


De Havilland Mosquito. Wilfred 
E. Goff. This is the concluding in- 
stallment of an article detailing the 
production operations employed in 
the manufacture of the de Havilland 
Mosquito. It deals with the wing as- 
sembly; the tailplane, fin, and flaps; 
the undercarriage; and the final as- 
sembly. The feature of the wing con- 
struction which is noted particularly 
is that the entire unit, with the excep- 
tion of the small wing-tip sections, is 
built in one piece. Another departure 
from standard practice is indicated 
in the production of the undercarriage 
leg. This is the use of rubber blocks 
for shock absorbing instead of the 
more usual oleo-pneumatic arrange- 
ment. 

Specific subjects of the description 
are: interspar structure, inner shell, 
top skin, wing removal, doping and 
installation, tailplane and fin, tail- 
plane assembly, and flaps. Others 
concern the undercarriage leg, leg 
construction, leg assembly, final as- 
sembly, and final operations. Air- 
_ craft Production (London), July, 1943, 
pages 315-327, 38 illus. 

Chevrolet Grey Iron Men Pour 
Magnesium. Franklin M. Reck. An 
account of how the Chevrolet foundry 
at Saginaw, Mich., has applied gray 
iron production techniques to the 
manufacture of magnesium castings. 
Patterned after gray iron methods, 
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the pouring of the magnesium is ac- 
complished on moving conveyers. In 
addition to details on these operations, 
the article describes the assembling of 
cores, molding, cooling, heat-treating, 
grinding, and touching-up procedures. 
The adoption of the automotive tech- 
niques is claimed to have increased 
greatly the production of the mag- 
nesium castings. Aero Digest, July, 
1943, pages 190, 198, 204, 349, 6 illus.; 
“Latest Type of Equipment at Chev- 
rolet’s New Forge Plant,” Joseph 
Geschelin, Automotive and Aviation 
Industries, July 15, 1943; pages 20- 
23, 94, 10 illus. 

Better Methods. Nelson F. Met- 
calf. Industrial engineering methods 
employed by the Consolidated Vultee 
Aircraft Corporation are described. 
At the Vultee Field Division the work 
of setting up each job correctly has 
been concentrated in the hands of a 
“Better Methods” group of engineers 
who deal with the problem of work 
simplification. The article describes 
how motion studies are made with the 
use of a stop watch and motion-pic- 
ture camera. Aircraft Production 
(Los Angeles), August, 1943, pages 
12-14, 7 illus. 

Fortresses by Douglas. 
Tulloch. This article covers the 
methods, equipment, and systems 
created by the Douglas organization 
for the manufacture of Flying For- 
tresses. It describes how the For- 
tresses are built according to the 
Douglas plan of one long final as- 
sembly line instead of the several 
short lines used by Boeing. Tracing 
the actual flow of work in the Douglas 
plant, production innovations estab- 
lished by this company are indicated. 
As this is largely an assembly plant, 
with considerable fabrication done 
elsewhere, the innovations are chiefly 
in the dollies, jigs, testing devices, 
and conveyers. There are other in- 
novations in machines such as those 
that do multiple drilling operations 
in partially fabricated parts. The 
importance of enconomy in energy and 
time is stressed as a guiding factor in 
the building of Fortresses by Douglas. 
Aviation, July, 1948, pages 130-135, 
313, 314, 318, 16 illus. 

Forming Rolls Important to the Air- 
craft Industry. This article explains 
the fundamentals of the operation 
of forming rolls manufactured by the 
Farnham Manufacturing Company, 
how they help to speed up mass produc- 
tion, and the economies that may be 
obtained through their use. A new 
development in these machines which 
enables the rolling of tapered as well 
as straight pieces is reported. 

Information is also included on the 
Farnham mill countersinker. This is 
an automatic, semiportable machine 
for countersinking drilled sheets or 
extrusions to an accurate depth. 
Commercial Aviation, June, 1943, 
pages 90, 92, 3 illus. 

“Fortresses’” by Vega. H. E. Ry- 
ker. Presented in conjunction with 
two other articles on the manufacture 
of Flying Fortresses, this article is 
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IN THE SKY SPELI¢ 


FLEETWINGS and COMMONWEALTH for TRAINING... 


SMOKE SIGNALS are back 

style again. Over Lae, 
Dusseldorf, they mushroom up mile-high, # 
nalling the end of Jap ammunition dumps 
Jerry fuel tanks...every one subtracting 
from the war... 

These mile-high mushrooms are a sigt 
something else, too. Teamwork. Team 
that ends with precision bombing rung 
newspapers tell about. Teamwork b 
men and ships and nations, between pildt 
training and their instructors... yes, 
tween aircraft plants. 

Like the teamwork that is today produc 
a superlative American airplane for every ig 
ing job. All the way from ‘“puddle-jumpet 
for liaison up to “‘trucks’’ for Pacific pat 
American aircraft are hitting their jobs oa 
nose, getting them done. 

The four on this page are typical. Two? 
them battlewagons, two of them trainers. 
national magazines, Roebling has told he 
each was conceived for its specific job...hoW 
through their makers, the fledgling pilot 
well as the bomber crew are getting the shi 
they need. 

We at Roebling are proud of our part int 
teamwork. Proud that in the big job ahead and 
the peace that follows, Roebling aircraft pr 
ucts will carry their part of the load. 


Aircord Division 
JOHN A. ROEBLING’S SONS COMPAN! 
TRENTON, NEW JERSEY 
Branches and Warehouses in Principal Cities 
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sling it Spliced «GOODBYE! 


yur part in th HERE’S THE SUCCESSOR to the spliced eye that required 


so much time and so 
job ahead and many inches of cord, on short- 


length cables especially. It does away with tedious 
hand splicing and conserves cord by substituting a tightly-pressed sleeve 


of Roebling design for the splice. Complete assemblies, made up to your 
specifications, may be ordered from Roebling. To solve problems like \ROEBLING) 
this, get in touch with the Roebling Engineers, 
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Calamity for the Axis is incubated in the “nose” of they 
Beechcraft Training Planes. Through the clear transpu. 
ency of their plastic walls, the student bombardiers anj 
gunners develop their shooting eyes and accurate ain, 

* x More transparent than glass, Aero-Quality 

Lumarith transmits light up to 92%, yet is su 
bilized to intercept the ultra-violet rays ani 
improve weathering qualities. * * Lumarith 

has high impact strength — resists cone. 
sion of close-by explosion, the stress d 
violent air-pressure changes, and the shod 
of emergency landings. * * Lumarith Plastia 
supply American aircraft with control knobs, fr 
aid kits, ventilator tubes, instrument dials, radi 
parts, grommets, ammunition rollers, fuel gauge 


>) etc. x x Celanese Celluloid Corporation, The Find 


Name in Plastics, 180 Madison Ave., New Yo 
City 16, a division of Celanese Corporation of Amen 
Sole Producer of Lumarith* and Celluloid* plastics... 

Representatives: Cleveland, Dayton, Philadelphia, 
Chicago, St. Louis, Detroit, Los Angeles, Washington 


D. C., Leominster, Montreal, Toronto, Ottawa. 


*Trade Marks Reg. U. S. Pat. Off. 
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med only with those procedures 
eel and adapted by the Vega 
sireraft Corporation as distinguished 
from methods of producing Fortresses 
‘allowed by the Boeing or Douglas 
companies. Although it is stated that 
all three companies follow identical 
methods in many instances and that 
all three rely upon subcontractors for 
s large number of items, each is 
governed by variations best adapted 
to its own working methods. The 
Vega system is based upon a pre- 
assembled component breakdown plan 
whereby components and panels are 
assembled on balconies and lowered 
to the main floor for joining on the 
fnal assembly lines. The considera- 
tin of Vega variations in Fortress 
manufacture begins in the wing de- 
partment and is traced through the 
various departments that build parts 
of the plane to the completion of oper- 
ations. Aviation, July, 1943, pages 
136-138, 143-145, 318-321, 16 illus. 

Producing Bomber Castings. J. A. 
Pates. Second part of an article de- 
sribing the successful application of 
mechanization techniques to small- 
and medium-quantity production of 
light alloy aircraft castings, as demon- 
strated by the manufacturing meth- 
ods of Kent Alloys Ltd. This install- 
ment covers the design and equipment 
of the mechanized foundry and gives a 
detailed account of the production of 
molds for a Stirling undercarriage 
gear box. The fettling shop has been 
laid out specially to accommodate 
the increased foundry output. Air- 
craft Production (London), July, 1943, 
pages 807-312, 17 illus. 

“Liberators” by Consolidated Vul- 
te. George S. Newman. A de- 
seription of how the Fort Worth 
plant of Consolidated Vultee Aircraft 
Corporation carries out its production 
schedules for the manufacture of both 
Liberator bombers and Liberator Ex- 
press cargo planes. Based upon a 
continuously moving assembly line 
and controlled material flow, the pro- 
cedures are accelerated by the func- 
tional design of the plant’s working 
space, which is laid out to provide a 
minimum of material travel. Because 
of the numerous parts required and 
the great variation in processing, the 
flow is by “lot” production to produe- 
tion centers, rather than by “line” 
o& “mass” production from machine 
to machine. 

The writer reviews the fabrication 
@ parts from raw stock to finished 
@Mponents, pointing out the fea- 
tires that distinguish Consolidated 

Ultee methods. Included among 

are the carriage conveyers and 
Oethead monorail crane system used 
on the assembly line. Aviation, July, 

M3, pages 146-151, 321, 323, 325, 

lus.; “Separation Method In- 
eases Liberator Nose Section Out- 
put, Automotive and Aviation Indus- 
15, 1943, pages 34, 35, 7 


Strategy of Production. F. 


- Conant. The Vice-President of 
liglas Aircraft in charge of manu- 


PERIODICALS 


Machining of the combustion chamber, four boxes, and bottom flange of an aluminum 


cylinder head in the Buick Motor Division of General Motors. 


22 carbide-tipped tools. (See page 87.) 


facturing gives a brief outline of how 
the aircraft industry has responded 
to the war emergency. The transi- 
tion of this industry from job-shop 
technique to modern quantity-pro- 
duction methods is described. It is 
emphasized that, great as the achieve- 
ments of the industry have been, 
much still remains to be done and 
that peacetime air commerce will 
carry the aeronautical industry to a 
far higher destiny. Aircraft Produc- 
tion (Los Angeles), August, 1943, 
pages 16-18, 7 illus. 

Why American Planes Are the 
World’s Best. J. H. Kindelberger. 
The President of North American 
Aviation explains how American 
fighter planes are kept better than 
the enemy’s by a system of flexible 
tooling which permits constant 
changes and improvements without 
interrupting quantity production. 
Production methods and machine 
tools that have helped to make pos- 
sible the quantity production of air- 
craft are described and illustrated. 
Air Trails, August, 1943, pages 15- 
17, 76, 9 illus. 

Conveyorized Construction of Mos- 
quito Fuselages by GM. R. Eric 
Crawford. An account of how Gen- 
eral Motors of Canada builds fuse- 
lages for the de Havilland Mosquito. 
Details are given on the overhead 
monorail conveying system that forms 
the basis of the assembly methods. 
Special production procedures, equip- 
ment, and material are described. 
Canadian Aviation, July, 1948, pages 
77, 78, 80, 82, 15 illus. 

Sub-Zero Temperatures for Shrink 
Fits. Harold A. Knight. It is stated 
that probably the majority of the ap- 
plications of extreme cold to metals 


The eight stations use 


today involves shrink fits. Since 
coefficients of expansion are known 
to the engineer, it takes no great skill 
to determine the proper tempera- 
tures and procedures. Sections of the 
article discuss the formula for shrinks, 
the advantages of shrink fitting as 
compared with press fitting, batch and 
continuous processing, fitting bronze 
bushings into pistons, shrinking a 
bearing race into a malleable housing, 
and assembling airplane landing 
struts. Metals and Alloys, July, 1943, 
pages 50-54, 4 illus. 

“Liberators” by Ford. Chester S. 
Ricker. A survey of the production 
methods employed at Willow Run for 
the building of Liberator bombers. 
Detailed consideration is given to the 
principles followed in plant layout, 
the special fabrication processes, the 
application of Ford automotive meth- 
ods to aircraft manufacture, and the 
system of coordinating the subassem- 
blies on the final line. Data on special 
tools and equipment are included. 

As described, the various stages of 
manufacture at Willow Run are di- 
vided into three distinct units: one 
in which raw material is converted 
into finished components suitable for 
subassemblies; a second where the 
fabricated parts are put together in 
subassemblies; and, last, the com- 
bination of subassemblies into com- 
pleted bombers. Aviation, July, 1943, 
pages 152-158, 161, 362, 365, 366, 
369, 370, 372-374, 22 illus.; ‘Ford 
Liberator Production,” Aircraft Pro- 
duction (London), July, 1943, pages 
347-349, 5 illus. 

AC Engineers Use Automotive 
Methods to Speed Automatic Pilot 
Production. Joseph Geschelin. A 
description of the applications of 
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OUTPUT EICOR 
VOLTS AMPS PART NO. 
200 2316-21 
2316-22 
2316-23 
2316-24 


2316-25 
2316-26 


Continuous duty. 50°C temperature rise. 
Regulation 20% from no load to full load. 


DYNAMOTORS * D.C. MOTO 


Export: Ad Auriema, 89 Broad S+ 


DYNAMOTOR 


~~ is Eicor’s answer to your 
need for a power supply that is 
much smaller, much lighter, 

and completely dependable. This 
tiny Dynamotor is now available 
to manufacturers of electronic 
equipment for critical appli- 
cations where space and weight 
requirements are of utmost 
importance. 

SAMPLES AVAILABLE 


Our specialized experience can be 
of help to you. Samples of this 
exclusive Eicor product in the 
types listed at left furnished 
quickly for development prrposes 
On priority order. 


Write, wire or phone 


ONVERYERS 
vu. Cable Auriema, New York 


quantity production methods to the 
manufacture of the Sperry automatic 
pilot as carried out by the AC Spark 
Plug Division of General Motors 
The article explains how the ultrs. 
sensitive mechanism of these ingtry. 
ments is being built in large quanti. 
ties by straight-line production meth. 
ods. Automotive and Aviation Jp. 
dusiries, August 1, 1943, pages 34-87 
66, 70, 11 illus. ; 


“Mustangs” by North American. 
Ralph H. Ruud. A component ag. 
sembly technique calling for a mini. 
mum of “final” assembly marks the 
production methods of the North 
American Mustang. This detailed 
summary reviews the operations 
whereby equipment and accessories 
are virtually completely installed be 
fore the components are joined. Em- 
phasis is placed upon the rapidity of 
the process, which is made possible by 
the design of the plane itself. 

The activities of five major assem- 
bly lines are described. On these are 
assembled engine accessories, fuse- 
lage, fuselage tail cone, empennage, 
and wings. A number of minor as 
sembly lines turn out landing gear, 
pilot housings, fuselage fire walls, 
etc. The flow of materials and parts, 
described in the article, is illustrated 
by a schematic diagram. Apiation, 
July, 1948, pages 162-167, 325, 17 
illus. 

Die Castings for the War Effort. 
Gustav Nyselius. <A description of 
how the plant and equipment of the 
Mount Vernon Die Casting Corpora- 
tion has been modified to permit the 
increased production of aluminum air- 
craft parts. Subjects discussed in- 
clude cold-chamber machines for alu- 
minum, die-cast alloys and _ parts, 
unit dies, and the types of machines 
and character of the work done in the 
plant. Metals and Alloys, July, 1948, 
pages 42-47, 9 illus. 


“Avengers” by Eastern. Herbert 
Chase. How one of the plants ol 
General Motors’ aircraft division fab- 
ricates parts for and assembles Grum- 
man Avenger airplanes. Many sta- 
tions, each with a few specialized op- 
erations, are utilized in the underlying 
production plan, which calls for 4 
maximum breakdown into subassem- 
blies. 

All the large subassemblies that 
enter into the main fuselage assembly 
are built in fixtures similar to, though 
not identical with, those employed 
by Grumman. Since the plant con 
sidered consists of alternate high and 
low bays which could not accommo 
date a large assembled plane, the mail 
assembly line follows high bays, while 
the intervening bays are used fot 
storage, the making and repairing 0 
tools, and the assembly of small units 
and parts. Because of the height 0 
the fuselage and the need for doing 
much work above wing level, high 
bays are equipped with fixed balconies 
along the edge of which the fuselage # 
advanced on a wheeled dolly at floor 
level. 
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the Finish tor aluminum 


may relieve production bottlenecks 


Alcoa-research developed the Alrok* 
finish for use on aluminum surfaces that 
are to be painted. It has proved com- 
pletely adequate for many parts. It is 
quite possible that this chemically-ap- 
plied finish can be satisfactorily sub- 
stituted in many places where the more 
expensive, time-consuming electrolytic 
finishes are now specified. 

Note the savings possible where the 
Alrok finish is employed: In one plant, 
two men finish 800 pounds of small parts 
per hour by the Alrok process, and 100% 


inspection is not necessary. It takes 
*Patented process 


eight men to finish the same quantity of 
parts by the electrolytic process. 

Bear in mind that, for the use made of 
these parts, both jobs are equally ac- 
ceptable. Only one fourth the number of 
men, and no electrical generators, are 
required for the former finishing job. The 
Alrok finish certainly deserves considera- 
tion for many parts on which the electro- 
lytic finish is now specified. 

There’s an approved Government 
specification covering the Alrok finish for 
certain purposes. ALUMINUM COMPANY OF 
America, 2142 Gulf Bldg., Pittsburgh, Pa. 
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TWO MEN OR EIGHT 

ALCOA | 
UMINUM 
ALCOA. 


DEPENDABLE ELECTRIC MOTORS FOR AIRCRAFT |" 


This Air Associates electric motor delivers 3 hp at 
2,800 rpm... is specifically designed to operate a hydraulic 
pump used to feather and unfeather propellers. It is one 
of many lightweight, geared and direct drive types of 
electric motors for continuous or intermittent duty that 
Air Associates engineers and manufactures to Air Corps 
specifications . .. These motors operate hydraulic, fuel and 
anti-icer pumps; landing gear, flap and bomb door drives; 
gun turrets and other armament controls; tow target and 
anchor winch drives; fans, blowers and other types of 
motor driven aircraft devices... Our present production 
schedules permit the acceptance of additional orders for 


delivery during the last quarter of 1943 through 1944. 


Air ASSOCIATES. unc. 
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Included in the illustrations is a 
jisgrammatic drawing that traces the 
ion of parts and subassem- 
from fabricating departments to 
assembly. Aviation, July, 1943, 
168-173, 326, 327, 329, 330, 

14 illus. 

Thompson Aircraft Products Plant. 
Joseph Geschelin. An article de- 
gnibing the accomplishments of the 
Thompson Aircraft Products Com- 

y, whose new plant is stated to 
fer one of the finest examples of the 
quantity production of engine valves 
wd aircraft-engine parts. Informa- 
tion on some of the types of valves 
produced is given. The sodium- 
woled exhaust valve is stated to be 

nsible for a share of the credit 
for present-day high-performance en- 

i The article describes the 
equipment, production planning, and 
gecialized techniques adopted to the 
manufacture of valves and other parts. 
Automotive and Aviation Industries, 
August 1, 1943, pages 20-25, 86, 88, 
13 illus. 

Plastic Working Magnesium Alloy 
Sheet. C. E. Lehnhardt. While the 
metallurgic development has con- 
tributed to a large extent to inducing 
confidence in the use of magnesium 
dloys in weight-saving applications, 
improved fabrication methods have 
kept pace with these developments. 

This is the first of a series of articles 
discussing these fabricating methods 
ss they apply to the forming of mag- 
nesium-alloy sheet metal parts. Plas- 
tie deformation and its advantages 
are described. Equipment and tools 
for fabrication of magnesium-alloy 
sheet are discussed in sections covering 
presses, brakes and bending rolls, 
blanking tools, and drawing dies. 
Heat Treating and Forging, July, 
1943, pages 340-342, 4 illus. 

Buick Practice in Machining P & 
W Cylinder Heads. Herbert Chase. 
An article on the Buick Motor Com- 
pany’s methods of machining and 
assembling cylinder heads for the 
Pratt & Whitney 14-cylinder engine. 
Stress is laid on those operations that 
differ in some respects from practices 
followed previously on the same part. 
Machining and hand procedures, fin- 
ishing, and testing are described. 
However, not all operations are in- 
cluded ; nor are all details released. 
Aviation, July, 1943, pages 174-176, 
34, 357, 358, 361, 8 illus. 

A Few “Home Truths” About the 
Aircraft Parts Business. A. Weather- 
one. Some observations on the 
problems of the aircraft parts busi- 
tess, with particular regard to Can- 
uda, The major factors that affect 
the estimating of the types and quan- 
tiles of spare parts to be manufac- 
ured and carried in stock are out- 
ined. Describing the specialization 
design and production required for 
‘plane components, the writer’s 
— is that, for the Canadian 

it program, the manufacture of 

Parts in small quantities is inevitable. 

ee that the whole problem re- 

“Wes itself into making parts in 


PERIODICALS 


A partial view of the double aircraft assembly line in Consolidated Vultee’s Fort Worth 


plant. 


quantities that cannot be called 
steady production but the processing 
of an enormous quantity of items in 
job lots. Canadian Aviation, July, 
1943, pages 84, 86. 

Airplane Cost Estimating. John 
M.Stinson. An article written for the 
purpose of giving the weight engineer 
a better understanding of how the ma- 
terial he originates is put into use. 
Airplane cost estimating is divided 
into four separate types of work, 
which are described as_ production 
cost estimating for cost purposes; 
the estimating of labor and material 
involved in fabricating a part or an 
assembly by the use of blueprints for 
the purpose of establishing a spare 
parts selling price; the estimating of 
costs of changes in airplanes; and 
the estimating of complete airplane 
contract costs. Each class of esti- 
mating is discussed. It is stated that 
airplane cost estimating is not guess- 
ing but the ordered application of 
experience and judgment. Weight 
Engineering, Spring, 1943, pages 12, 
27. 

Streamlined Materials Handling 
Keeps Parts Moving. Arthur J. 
Brennan. A description is given of 
how advanced methods of handling 
materials, similar to those used in 
automotive manufacture, have been 
applied to aircraft work at the Roches- 
ter Products Division of General 
Motors. This plant has been con- 
verted to the manufacture of aircraft 
electric starters, generators, alterna- 
tors, and controls. Storage facilities, 
monorail conveyers, and conveyerized 
benches, which have proved their 
utility in speeding the production of 


In the foreground are Liberator bombers and to the rear are C-87 Liberator 
Express transports in various assembly stages. 
Liberator bombers in final assembly stages. 


The second line is composed of B-24 


aircraft accessories, are discussed. 
Wings, July, 1943, 565-569, 9 illus. 

“Fortresses” by Boeing. A de- 
tailed examination of the multiline 
production system by which the Boe- 
ing Aircraft Company builds Flying 
Fortresses. The procedures related 
are based upon a plan for precomple- 
tion of all major portions of the air- 
craft before these assemblies reach the 
final assembly stage. It is shown how 
the functional plant layout, the full 
use of all existing facilities, and the 
assembly methods contribute to this 
plan. 

The chief ideas guiding the Boeing 
assembly plan for Flying Fortresses 
are outlined as follows: to delay final 
assembly until major assemblies 
nearly reach the door; to provide all 
interior installations in the various as- 
semblies before they reach this point; 
to compress more production in the 
factory by completing major assem- 
blies as separate units; and, farther 
back in the factory, to feed the major 
assembly operations with precom- 
pleted subassemblies. For the major 
assembly, five main divisions are de- 
scribed: wing inner sections, rear 
fuselage, forward fuselage, area where 
the two are joined, and final assembly 
of all parts just in front of the door. 
A chart illustrates the fabrication 
plan. Aviation, July, 1943, pages 
124-129, 309-311, 19 illus. 

Bell’s Production Methods and 
Their Advantages. O. L. Woodson. 
A detailed analysis of the production 
methods used by Bell Aircraft, by 
that. company’s Vice-President and 
Assistant General Manager. Three 
fundamental procedures are reported 
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Air combat tacticians say, “Leave the pilot free for fighting.” 
Freedom from the constant manual operation of engine con- 
trols, and safer, more efficient engine operation is the purpose 
of the Simmonds-Hobson Automatic Engine Controls. 


( principles 
This outstanding engineering development constitutes an explained 
important step toward relieving the pilot of routine. By auto- demonstr 
matic control of such essentials as manifold pressure and 
mixture, it acts as a third hand for the pilot, giving engine 
protection and longer life. The sensitive unit maintains a se- 
lected setting through varied maneuvers and altitudes, thus 
eliminating the manual operation of cockpit control and assur- 
ing more efficient performance. 


Proven in service and now in production for the fighting 
planes of the United Nations are units which provide auto- 
matic control of manifold pressure (boost) and mixture. With 
even more far-reaching designs now in the experimental stage, 
Simmonds offers its services to the industry as headquarters for 
Automatic Engine Control problems. 


10 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
Automatic Engine Controls  Push-Pull Controls Hydraulic 
Equipment and Components for Hydraulic Systems Chronometric Radions 
Spark Plugs * Cowling and Panel Clips and Fasteners * Self-Aligning 
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ipform the basis of the system. One 
“coordinated lofting,” which elim- 
bates completely the use of drawings 
Mavwhere in the plant except in the 
iting department itself and in the 
Mpal inspection room. The second is 
‘ubstituting mechanical handling of 
material for manual handling 
sherever possible, and the third is 
Houting the flow of materials and parts 
“pone direction until they become the 
Gpshed airplane. The article also 
‘hows how the equipment and func- 
onal layout of the plant contributes 
“pthe facilitation of these procedures. 
Ago Digest, July, 1943, pages 147, 
: 154, 157, 268, 350, 353, 357, 10 


“From Lofts to Dies to Planes. 
bert Chase. The Bell Aircraft 
'forporation has developed an inex- 
ive method of making blanking 
@ piercing dies. The method is 
Wedited with having speeded the 
soduction and assembly of sheet 
Metal air-frame parts. How the dies 
ie made and the application of strip- 
rs are described. It is shown that 
ighly skilled toolmakers are not 
for this kind of work. 
Wings, July, 1943, pages 573-576, 8 
illus. 


Propellers 


Automatic Synchronizer Controls 
Engine Speed. Brief information on 
thepurpose and operation of the auto- 
matic engine speed synchronizer, de- 
veloped by the Curtiss-Wright Pro- 
peller Division. This device operates 
by adjusting a single control knob for 
obtaining the desired engine speed of 
‘multiengined plane and at the same 
time automatically synchronizing all 
the engines at this speed. Claimed 
tobe simpler than the standard con- 
stant-speed governor system, the knob 
control unit has reduced the amount 
of time required to attain synchroni- 
ution. Aero Digest, July, 1943, pages 
207, 2 illus. 


The Importance of Feathering Air- 
stews. L. B. Greensted. The basic 
principles of feathering propellers are 
explained and their advantages are 
demonstrated. With particular refer- 
tuee to those manufactured by Rotol 
Airscrews Ltd., the characteristics of 
dectrically and hydraulically oper- 
ited feathering propellers are de- 
wribed. 


ontrol 


In addition to recommending a 
‘quence for normal operation, the 
ticle advises on emergency opera- 
Yon, The normal procedure is out- 
ined as follows: (1) close throttle; 
(2) move speed control lever to feath- 
wing position; (3) switch off igni- 
he (4) press feathering button. 
Notes are included also on restarting 
itengine after the propeller has been 
fathered, gradual unfeathering, and 
“euse of the booster pump in feather- 
_ unfeathering of the hydrauli- 
lie Accumeld June, 1943, pages 40-42, 5 


PERIODICALS 


Transparent plastic shields guard pro- 
peller blades from air drafts during delicate 
final grinding and balancing operations. 
(See page 139.) 


Radio 


Determination of Directional Char- 
acteristics of Aircraft Antennas. Ed- 
ward Lovick, Jr. Description of a 
method for predetermining antenna 
characteristics and locations by using 
a scale or wind-tunnel model. Based 
on the theory that if the wave length 
is reduced by some factor the fre- 
quency must be increased by the same 
factor, the writer shows how a scaled- 
down model can be used for deter- 
mining field-strength patterns if the 
frequency used to excite the model 
antenna is increased by the scale fac- 
tor. Two factors are judged to be of 
paramount importance for obtaining 
reliable results: first, the test model 
must be constructed accurately to 
scale; and, second, the electrical 
resistance of the reflecting surfaces 
must be the same as that of the proto- 
type surfaces. 


In addition to a scale model, the 
other pieces of equipment required are 
a single generator that can be set ac- 
curately to the required frequencies, 
feeders and tuning apparatus, a field- 
strength measuring set, and a means 
of suspending the model some dis- 
tance above the earth. An indication 
of the nature of the problems involved 
in the study of aircraft antennas is 
given. Aero Digest, July, 1943, pages 
259, 260, 3 illus. 


Radio in the Air Forces. Franklin 
H. Stevenson. Stressing the impor- 
tance of radio to military aviation, this 
article depicts the development of 
radio from its first Army air test 31 
years ago to its present utilization. 
An account of a typical bombing 
mission from England to Germany 
illustrates the latter. 


Part of the article is devoted to a 
description of the “Gibson Girl,” a 
small, fixed wave-length, manually 
operated radio. This device sends an 
automatic S O § for the rescue of air- 
men who are adrift at sea. Skyways, 
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August, 1943, pages 36, 37, 60, 82, 7 
illus. 


Stress Analysis 


Compilation of Weight Data for 
Structural Analysis. John C. Reams. 
It is emphasized that the weight of the 
completed airplane is vital not only 
to performance but also to its utility 
to the customers. The accuracy with 
which external, internal, and allowable 
loads can be determined depends to a 
great extent on the accuracy with 
which the shear and bending moments 
are determined. This, in turn, is de- 
pendent on the correctness with which 
the weight and disposition of the com- 
ponents are estimated or known. The 
writer discusses the preparation of 
shear diagrams, the compilation of 
data, short-cut methods for estimating 
sturctural shear and bending moments. 


Weight Engineering, Spring, 1943, 
pages 34-37, 7 illus. 

Testing 
Airscrews. ‘‘Witness.” The ninth 


installment of ‘“‘Notes from a Test 
Pilot’s Diary” deals with the testing 
of airplane propellers. Ground-feath- 
ering tests are stressed as an essential 
preliminary to air feathering. The 
writer recommends a safeguard for 
general application to air-feathering 
tests. This is to restrict the air speed 
so that even if the propeller does go 
into fine pitch the revolutions cannot 
exceed the normal maximum with the 
throttle all the way back. He states 
that the critical air speed will vary 
with height and can easily be deter- 
mined by throttling back at cruising 
speed, putting the speed-control lever 
to the maximum-revolutions position, 
and noting the air speed at which the 
revolutions begin to fall, thereby indi- 
cating that the blades have reached 
the fine-pitch stops. The article also 
demonstrates why the checking of 
ignition is best done at power below 
the governing speed, rather than at 
full power, on the ground. Flight, 
June 3, 1943, page 575. 

Oil Pressure. ‘‘Witness.” The 
eleventh installment of ‘Notes from a 
Test Pilot’s Diary” is concerned with 
the effects of altitude on oil systems 
and the consideration of this problem 
in test flying. Explaining why test- 
bed readings are higher than when the 
engine is installed in an airplane, the 
writer states that the most simple ef- 
fect of altitude is the lowering of the 
oil pressure pump’s working efficiency 
due to the reduced pressure of the air. 
Another important result that he dis- 
cusses is the increased frothing tend- 
ency of hot oil when there is not suf- 
ficient pressure to hold in the emulsi- 
fied air. The causes of aeration are 
reported, and the two most common 
methods of restoring oil pressure are 
described—screw up the pressure release 
valve and make a rigid inspection of 
the suction line for possible air leaks at 
the joints. Flight, July 1, 1943, page 8. 
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O17 =X high tensile steel 


Wet Battle-proved on a score of fighting fronts, 


the Willys-built Jeep has earned a world- 

eal wide reputation for ruggedness, for built-in 

Worn stamina, and for ability to take punish- 
ment under all sorts of conditions as to both temperature 
and terrain. 

N-A-X HIGH TENSILE Steel is used in the construc- 
tion of the Willys-built Jeep, and the unusual qualities 
of this steel find expression in the field performance of 
this most versatile of all combat vehicles. 

N-A-X HIGH TENSILE is used in countless other 
types of fighting equipment, too, wherever strength, 
ruggedness, and high resistance to impact and fatigue 
are required. And on every battle front, in every theater 
of war, N-A-X HIGH TENSILE is daily demonstrating 
its excellent qualities. 


REVIEW—SEPTEMBER, 1943 


COURTESY WILLYS-OVERLAND MOTORS INC 


Write today for your copy of a new booklet describing 
fully the properties and characteristics of N-A-X HIGH 
TENSILE and the N-A-X 9100 Series Alloy Steel. 


GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cities 


Division of 


NATIONAL STEEL CORPORATION 


Executive Offices + Pittsburgh, Pa. 
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PERIODICALS 


Testing Equipment 


Motor Fuel Supply System for 
_ Test Rooms. Arthur Fox 
r. An article on the problems 
involved in the design and installation 
fa fuel-supply system to provide for 
450 per cent increase in the number 
of engine-testing rooms at a large air- 
caft-engine plant begins with an out- 
line of the conditions to be met. The 
capacity had to be sufficient to main- 
tain full operations continuously, al- 
though underground storage space 
was limited and the new facilities had 
to be completely installed without 
interrupting operations in the existing 
test rooms. 

The equipment selected is outlined, 
as Well as the safety precautions that 
were observed, and a description is 
given of the installation and operation 


\ND MOTORS INC 


t describing 


-A-X HIGH § of the new system. Several difficul- 
Steel ties were encountered in the operation 

‘ ofthe equipment in the beginning, but 


ATION 


Crash and Die—Live to Fly. Capt. 
A. Roy Brown. An analysis of the 
weidents in the flying training of the 
oyal Canadian Air Force, together 
mith an account of what is being done 
to limit this type of casualty. Figures 
ue given to show the improvement 
ithe record of R.C.A.F. training ac- 
tidents, and the role played by the 
N Accident Investigation Branch in 
tlping to reduce the number of these 
teidents is described. The following 
fe among the means that are being 


liberator bombers move along the final assembly line at a 45° angle in a Consolidated 
Vultee plant. Note the accessibility of material to the working stations. 


(See page 83.) 


the remedies described overcame the 
troubles and the system has been en- 
tirely satisfactory since that time. 
Aero Digest, July, 1943, pages 209, 
210, 281, 2 illus. 


Tools and Equipment 


Selection of an Adequate Scale 
Installation for Airplane Weighing. 
L. R. Hackney. Salient features of 
several recent scale installations are 
reviewed and an arrangement is de- 
scribed in which the writer attempts 
to combine their most outstanding ad- 
vantages. Airplane-scale design is 
discussed in sections covering the 
allowance for larger airplanes, types of 
weighing equipment, permanent air- 
craft weighing scales, and portable 
aircraft weighing scales. A table giv- 
ing the specifications of different 
models of aircraft scales is included. 
Weight Engineering, Spring, 1943, 
pages 40-45, 8 illus. 


Training 


used to lower the accident rate: im- 
provement of training procedures; the 
constant check on flying schools to 
ascertain that instruction and work is 
up to standard; and the circulation of 
information. Urging the coopera- 
tion of all groups, the writer stresses 
the importance of getting aircrews to 
discontinue low flying. Canadian 
Aviation, July, 1943, pages 37-39, 96, 
98, 6 illus. 

Air Gunner Training. The curricu- 
lum of a British air-gunnery school is 
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described. In addition to data on the 
specialized training—which includes 
firing practice in air and on range—the 
article contains information on the 
equipment with which firing condi- 
tions in the air are duplicated, for 
practice purposes, on the ground. 
Besides instruction in gunnery and air- 
craft recognition, the student receives 
lectures on first aid, high-altitude fly- 
ing, dinghy drill, air-sea rescue, and 
the use of pyrotechnic signals. Cadets 
come under two classifications: full- 
time air gunners, and others (such as 
flight engineers or wireless operators) 
who take a short course to enable them 
to handle a power-operated turret in 
case of emergency. Flight, June 3, 
1943, pages 577-580, 10 illus. 

The Automotive Industry’s Train- 
ing of Aircraft Engine Mechanics. 
E. L. Warner, Jr. The article de- 
scribes how four automobile manu- 
facturers now engaged in the produc- 
tion of aircraft engines have con- 
verted part of their sales and factory 
training personnel to the instruction 
of Army Air Forces’ recruits. Train- 
ing activities at the Buick, Chevrolet, 
Ford, and Packard plants are outlined. 
Automotive and Aviation Industries. 
July 15, 1943, pages 17, 18, 98, 100, 4 
illus. 

What Is This Thing Called Coordi- 
nation? Lt. Comdr. John G. Jenkins. 
Based upon the interpretation of co- 
ordination in terms of reaction rather 
than muscular ability, a flight training 
technique is advised for teaching stu- 
dents coordination. Coordination is 
defined as the ability to recognize the 
need for certain actions early enough 
to permit simple movements. Clear 
demonstration and constant repeti- 
tion, aided by slow-flying practice 
at safe altitudes, are suggested as the 
Best means of achieving it. To help 
a student coordinate, it is stated, the 
instructor must teach him what to 
look for, where to look for it, and when 
to begin to look for it. Air Facts, 
August, 1943, pages 36-41. 


‘Special Devices.’ Stewart John- 
son. A survey of the ground equip- 
ment used by the U.S. Navy to ac- 
celerate the training of its flying ca- 
dets. This equipment simulates flight 
conditions so that students can get a 
great deal of their instruction in sur- 
roundings identical with those they 
will find in the air. Among the devices 
described are the ‘‘navigator’s cart,” 
the dummy instrument panel, “gun 
turrets’ from which hits are regis- 
tered against ‘‘targets” on a screen, 
the Link Trainer, and several aids to 
recognition training. An account is 
given also of how a combination of 
red and green plastics is used to simu- 
late night flying conditions. The 
article includes some biographic data 
on Comdr. Luis de Florez, head of 
the Special Devices Section of the 
Bureau of Aeronautics. Flying, Au- 
gust, 1943, pages 24-26, 168, 172, 6 
illus. 

Sperry School. Some data are pre- 
sented on the Sperry School in Eng- 
land. Jointly run by the Sperry com- 
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pany and the Technical Training 
Command of the R.A.F., this school 
was established to train civilian and 
military personnel in the maintenance 
and repair of automatic pilots, bomb- 
sights, and other Sperry instruments. 
The article briefly traces stages in 
the gyropilot course and lists some of 
the equipment that is used in the 
work. Flight, July 1, 1943, pages 
18, 19, 7 illus.; ‘The Upkeep of 
‘George,’”’” The Aeroplane, July 2, 
1943, pages 26, 27, 6 illus. 

Split Second Recognition... A New 
Allied Weapon. The principles of 
the Renshaw System of Recognition, 
its development and the methods by 
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which it is taught, are described. 
Created by a psychologist and 
adopted by both the Navy’s Bureau 
of Aeronautics and the Army Air 
Forces, this system is claimed to ef- 
fect recognition of aircraft, ships, and 
tanks in times down to one one-hun- 
dredth of a second. Its three funda- 
mental objectives are outlined as fol- 
lows: (1) to improve general vision 
effectiveness; (2) to train the ob- 
server to estimate accurately the 
number of objects in the field of 
vision; and (3) to train the observer 
to recognize instantly airplanes, sur- 
face vessels, and armored land ve- 
hicles. 


(FOR YO 
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ur"WEW PRODUCT FILE) 


+ When you are confronted with a motor 
problem, whether for new or redesigned equipment, we 
suggest that you keep the following points in mind: 

(nat, the experience of a motor manufacturer who special- 
izes in fractional horsepower, special application motors 
can be extremely valuable to your engineering department. 
coud because it usually’ requires considerable time to 
thoroughly analyze the various problems of motor design 
and application, it is advisable to discuss the motor in the 
early stages of product development. 


Third. satisfactory performance depends vitally upon thor- 
ough engineering— featured in all Black & Decker motors. 


THE BLACK & DECKER ELECTRIC CO. 
KENT, OHIO 


THOROUGH ENGINEERING is the basic 


factor behind the successful operation 


of this hydraulic pump motor and many 


other fractional horsepower motors we 


have designed for all types of equipment 


FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 


MOTORS 
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Details are given of the traipj 
course as it is conducted at an 
school where Air Forces, Infan 
and Coast Artillery personnel gy 
trained at Renshaw instructors, Gop. 
centrated eye training is supplemented 
by instruction in the characteristig 
and potentialities of the craft the 
students will be called upon to iden- 
tify. The course runs 36 hours per 
week for a period of 4 weeks. Agia. 
7 July, 1943, pages 119, 382, 385, 1 
illus. 

Intensive Schooling Provides 
erators and Supervisors in Quantity, 
Otis F. Presbrey. Changes in the em. 
ployee training program of the Sperry 
Gyroscope Company necessitated by 
the rapid expansion of manufacturi 
facilities are described. The writer ex. 
plains how production-line technique 
adapted to teaching have made it 
possible to provide 300 trainees g 
week. Increasing requirements for 
high-speed instruction have neces 
sitated the inauguration of an inten- 
sive 3- to 4-week course in which the 
new employee is fully instructed in 
the operation of the particular type 
of machine he will operate when as 
signed to production. A special course 
for prospective first-line supervisors 
has been instituted. Wings, July, 
1943, pages 570-572, 3 illus. 

The Will to Fly. E. C. Bailly. 
Some observations on what const- 
tutes the will to fly and how an in 
structor can develop this will in his 
students. The acceptance of flying 
as a challenge that must be met is 
considered a more enduring motive for 
becoming a pilot than the glamour, 
prestige, or promise of a profession 
that accompany the ability to pilota 
plane. Indicating the instructor's 
responsibility in fortifying this atte 
tude, ways are suggested by which he 
can instill confidence and abolish fear 
in the student. Arr Facts, August, 
1943, pages 47-51. 

Caring for Every Mechanical Need 
of the Army’s Air Fleet. One of the 
principal components of the Air 
Service Command, which is referred 
to as the largest command of the nine 
in the U.S. Army Air Forces, is the 
air depot that stocks parts and re 
pairs and maintains Army aircralt. 
The article is devoted to a description 
of the San Bernardino Air Depot, 
which is one of the eleven major 
control depots of the Air Service 
Command. The depot’s system 0 
processing, the training program, and 
its other activities are included. 
United States Air Services, July, 194%, 
pages 20, 22, 1 illus. 


Warfare 


Flying Under the Cross of Lorraine. 
Col. Brevete Charles Luguet. 
article on the Fighting French / 
Force, by the head of the Aviation 
Section of the Fighting French 
tary Mission in Washington, D& 
Anecdotes of how various members ® 
the personnel escaped from the Nass 
to join the Force are related, and Me 
training, equipment, and battle ree 
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a OF A "CREW MATE” THAT 
nie STARTS A FLIGHT... AND ENDS IT 


“THE PORTRAIT” Hayes Aircraft Wheel 


> airerallt and Expander Tube War-tested in combat and training, as well as 
escription Brake as used on the C-46 and other ships. Boeing by the Air Transport Command and nation-wide 
ir Depot, B-17 Flying Fortress and Consolidated B-24 Liberator airline operators, Hayes Wheels and Brakes rate 
en major (illustrated) are also Hayes equipped. “E” for Economy and Efficiency —in low mainte- 


Service 
ae. of Slugging fight or routine flight—Hayes Wheels nance cost, low cost per landing, stamina under 
punishing operation, ease of maintenance in the 


gram, and and Brakes mean accurate ground control in getting 
included. the ship off and landing it... field—as well as accuracy of control under the 
uly, 1948 last to leave the ground and gruelling ground variables of 

first on the return. sand, steel, concrete or snow. oe 


Eastern ... J. Henry Reisner, Hagerstown, Md. 
Representatives: . . Airsupply Co., 5959 W. 3rd St., Los Angeles. 


och A | HAYES AIRCRAFT WHEELS 
AND BRAKES... —— 
‘re Nas HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U.S.A. 
d, and the 
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VIATION “experts’’ once opposed enclosing the pilot 
[ \ in a cockpit, claiming he needed to feel the rush of 


y) air upon face and body in order to tell what his plang 
7 4 was doing. Today the pitot-static tube protruding from 
f) wing or fuselage does this job with a lot more accuracy 

ampling and dependability, transmitting dynamic and static ai 

pressures to the instrument panel for the operation of 

. the aiz speed indicator, the rate-of-climb indicator and 

[A YCEOZC the altimeter. Its rain- and-ice-proof construction assure 

accurate and continuous functioning under all weather 

conditions. The design and construction of Kollsman 

pitot-static tubes are representative of the skill that 


goes into all Kollsman precision aircraft instruments, 
long supplied for military and civil aviation. 


~ 


te 
ee THE CARGO PLANES OF TOMORROW will differ in man 
; Fn respects, depending upon the service they are to perform. Bu 
‘ = me there is one thing they will all have in common: instruments 
"8 will play a tremendous part in their scope and usefulness. 
re “i Kollsman engineers are constantly developing new and better 
> aircraft instruments which will help widen and exte nd tomot 
ft 


row’s Skyways for a new era in aviation. 


KOLLSMAN ELECTRICALLY HEATED PITOT-STATIC TUBES j 


are specially designed so that they are aerodynamically, { 
mechanically, and thermally correct. Their construction 


ensures the faithful transmission of pitot and static pres- AIRCRAFT 
sures at all speeds and through all angles of pitch and yaw 
up to 16 degrees. INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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ords of the squadrons are outlined. 
The different fronts on which the 
fighting French Air Force has fought 

inst the Axis are also designated. 
eo, August, 1943, pages 26, 27, 
6, 68, 7 illus. 

The Greeks Are in the Air Again. 
Henry Baerlein. Some notes upon the 
independent units within the Middle 
fast Command of the Royal Air 
force maintained by the Greek Air 
force. They touch upon the source 
of personnel, training, spirit, and per- 
jormance record of these groups. The 
Aeroplane, June 4, 1943, page 644, 4 
illus. 
why Bomb Industry and not Agri- 
culture? Robert H. Alexander. The 
writer discusses the value and feasi- 
bility of reducing Germany’s food 
wpply by aerial attacks on agricul- 
tural regions. He suggests that such 
attacks could be carried out by dis- 
persed, low-flying bombers that would 
carry small bombs and cross the Ger- 
man border at a number of points. 
Itis pointed out that, since the nature 
of the bombers’ job would keep them 
away from fortified centers of popu- 
lation and industry, there would be 
almost no antiaircraft fire to combat 
and little adequate fire-fighting equip- 
ment to prevent the spread of damage. 
In addition to wrecking agricultural 
activities, the writer predicts that 
this type of raid would be extremely 
disruptive to German morale. Air 
Facts, August, 1943, pages 20-22. 


Welding 


Second Interim Report of the R.52 
Sub-Committee on the Spot Welding 
of Light Alloys. Gordon H. Sutton 
and H. E. Dixon. The first part of 
this report describes investigations 
undertaken: (a) to determine the 
cause of the variation in static shear 
strength and to define the conditions 
for the production of welds of con- 
sistent and predictable strength; (b) 
to provide additional information on 
the strength properties of single spot 
welds and to compare these proper- 
ties with those of riveted joints; 
and (c) to determine the stress dis- 
tribution in spot-welded joints. 

The first part of the report also 
deals with the results of investiga- 
tions of several problems related to 
variations in shear strength. These 
are treated under headings of: (1) 
tontact resistance, including the static 
contact resistance of differently pre- 
pated surfaces and change of resist- 
tree during welding; (2) tests on 
Wilds made with high electrode pres- 
‘tres; (3) pickling and surface treat- 
ment, including fatigue tests on parent 
netals and tests on spot welds in sur- 
itce-treated metals; (4) torsion and 
‘compression tests on single spot 
welds. Conclusions resulting from 
; ts are summarized, and the 
= then takes up the properties 
spot welds and the stress distribu- 
mm in spot-welded joints. The 
‘ond part gives miscellaneous com- 
meats on the subject. Numerous 

and charts clarify the text. 


PERIODICALS 


95 


New external bomb racks for the B-17 boost its bomb capacity to a peak of 10 tons. 
This is an alternate supplementary bomb-carrying arrangement to permit unusually 
heavy loads for limited range operations. 


The Institute of Welding Quarterly 
Transactions, April, 1943, pages 49- 
67, 17 illus. 

Spot-Welding. T. M. Roberts. 
Notes prepared from a general engi- 
neering standpoint give the results of 
many years of study of the advantages 
of light alloy spot welding in the 
manufacture of all-metal stressed- 
skin aircraft. They indicate the de- 
velopment of the condenser-type spot- 
welding machine in the organization 
of the Bristol Aeroplane Company, 
Ltd. The article reviews briefly the 
types of welding machines that were 
available in 1940 and gives a detailed 
description of the condenser-type ma- 
chine and its investigation under- 
taken by the engineers of the company 
in association with representatives of 
Phillips Industrial, Ltd. Information 
is given on an examination of Ameri- 
can practice. One important feature 
of the investigation was the estab- 
lishment of the opinion that the con- 
denser type is speedier than others 
investigated. Among the other fea- 
tures discussed are electrode design, 
refrigeration of electrodes, surface 
preparation, and analysis of etching 
solutions. Various processes of etch- 
ing are compared, and other subjects 
treated are the strength of the welds, 
methods of supporting the work and 
other production aids, and the main- 
tenance of the machines. Aircraft 
Production (London), July, 1948, 
pages 338-348, 9 illus. 


Miscellaneous 


Automotive News 1943 Almanac. 
The tenth annual review and reference 
edition is featured by a record of the 
contributions of the automotive in- 
dustries to the nation’s war effort. 
Since many of the automotive com- 
panies are producing aeronautical 
equipment, from complete airplanes 
and engines to parts, subassemblies, 
and accessories, the pages contain a 
large amount of information and illus- 


trations showing the manufacture of 
such aircraft and equipment. The 
war activities of each company and 
division are described in separate 
items covering the particular kind of 
work performed, with many illustra- 
tions of the finished products and of 
processes used in their production. 

Another section of the periodical 
contains extensive tabulations of sta- 
tistics and charts showing production 
figures and other data bearing upon 
the automotive industries and related 
lines of business. Portraits and brief 
biographic sketches of executives and 
other individuals in the industry are 
arranged in alphabetical order. 

A directory titled Who’s Who To- 
day in the Automotive Industry con- 
tains a roster of the manufacturers of 
passenger cars, trucks, parts and ac- 
cessories, products made, officers, 
Detroit representatives, and advertis- 
ing agents. Automotive News, August, 
1943, 170 pages. 

The Aircraft Industry and the Col- 
lege Graduate. Howard W. Barlow. 
It is stated that in order to supply the 
needs for aircraft designers, planners, 
supervisors, and production person- 
nel, there must be an expansion of 
aeronautical engineering training. If 
these needs are to be met by the col- 
leges, many well-worn existing ar- 
rangements must be changed. The 
establishment of more 5- and 6-year 
courses for the advanced professional 
brackets must also be instituted. The 
broader aspects of aeronautical engi- 
neering should be recognized im- 
mediately by the industry, as well as 
by the educational institutions, to the 
end that closer cooperation between 
industry and the educational institu- 
tions may be mutually encouraged. 
It is incumbent upon the colleges to 
encourage aeronautical engineering 
training now so that America will be 
in a position of leadership in the post- 
war development of aviation. Weight 
Engineering, Spring, 1943, pages 9, 
10, 1 illus. 
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TO THE FRONT 


Cessna’s new cargo plane, the “Loadmaster,” 
has been designed as a military “front line 
dispatcher.” Built to operate from small fields 
close behind the battle lines, itis powered by 
two dependable Pratt & Whitney Wasp engines. 


PRATT. & WHITNEY- AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Army Air Forces 


This Is Our Battle Plan. Major 
Gen. Claire L. Chennault. The Com- 
minding General of the 14th Air 
Force writes a part of the talk that 
ie gives to new pilots assigned to his 
witin China. He tells them how to 
find their way around in the air over 
China, warns them about weather 
changes, gives advice about the use of 
the radio reporting network, and in- 
structs them in their future work in 
combat. Emphasis is placed on the 
equipment and skill possessed by the 
Japanese airmen, their tactical plans 
ad the methods they employ, and 
mm the points of superiority of the 
American equipment and _ train- 
ing. 

He praises the Chinese pilots with 
whom the Americans work and advises 
hismen to be guided by the experience 
ad the spirit of the Chinese. Air 
Force, August, 1943. 


“Plight Strips” for War and Peace. 
(ol. Stedman Shunway Hanks. The 
program for building and using flight 
strips is described, with the statement 
that the success achieved has sur- 
passed the expectations of the spon- 
ors of the project. The wartime 
utility of flight strips for tactical opera- 
tions, for dispersal of military aircraft, 
fot antisubmarine work, in aircraft 
frying, and in air transport is dis- 
wussed, in addition to the use of the 
sips as emergency fields. Instances 
ate recalled wherein the strips have 


instrumental in preventing acci- 
dents, 


Details are given about the strips 
built along the Alcan Highway 
it Alaska and Canada and the ways 
it which they have served in air 
operations in that territory. How the 

t strips are being used as supple- 
mentary facilities for established air- 
ads and how they are coordinated 
air transport facilities are cov- 
Considerations that determine 
location of the strips are outlined, 

iid estimates are given on compara- 
le costs of strips and airfields. The 
major point in the article con- 
‘ms flight strips in connection with 


present and future international air 
traffic, 


Credit is given to the various 
‘partments in the United States 
“evéernment which have participated 
= program. Air Force, August, 


Government 
Publications 


Your Friend Airways Traffic Con- 
trol. Lt. Col. George C. Price. The 
Chief of Staff of the Flight Control 
Command writes about the Airways 
Traffic Control organization and how 
it works, giving a description of some 
of the facts pilots must keep in mind 
while on an airways flight. He traces 
the progress of a hypothetic flight 
from Chicago to Patterson Field, Ohio, 
telling how the flight is routed and 
what takes place along the line. The 
actions taken at various control cen- 
ters and range stations and the reasons 
for such actions are explained, along 
with the functions of the operators at 
these stations and their responsibili- 
ties. 

It is stated that the network of sky- 
ways and navigational aids is the best 
that can be found anywhere in the 
world. Credit is given to the Civil 
Aeronautics Authority for the suc- 
cessful installation and operation of 
this system. Air Force, August, 
1943. 

How to Keep Well in the Indian 
Theatre. Brig. Gen. David N. W. 
Grant. In another of a series of arti- 
cles on health conditions in the various 
theaters of war operations, the Air 
Surgeon writes about conditions en- 
countered by American airmen in 
India and the diseases to which they 
are subjected. Malaria, dysentery, 
the fungus diseases, venereal diseases, 
and snake bites are among the grave 
military medical problems that are 
met throughout the country. The 
incidence and treatment of each of 
these are discussed, and advice is 
given concerning the steps to be 
taken by individuals to prevent the 
contraction of diseases. Various ani- 
mals and insects that are dangerous 
to man are mentioned, along with in- 
formation on how to avoid injuries 
inflicted by them and what to do in 
the matter of emergency treatment. 
Air Force, August, 1943. 


Depth Perception Simplified. Lt. 
Col. M. E. Parks. An advance over 
the stereoscopic principle of making 
three-dimensional pictures, called Vec- 
tographs, and their use in military air 
operations are described. The new 
feature of the Vectograph is stated to 
be that it provides an easy way for 
nonexperts in aerial photography to 
bénefit from three-dimensional views 
and permits quantity reproduction of 
such pictures for new and important 
uses. 
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The method is compared with the 
stereoscope and its advantages are 
shown. Its principles of operation 
are explained, and instructions are 
given for making and using Vecto- 
graphs. 

The principal military value is 
summarized as_ follows: _ briefing 
combat teams, such as bomber crews, 
air-support groups, parachute teams, 
and various other air, land, and sea 
units; staff work, for tactical plan- 


ning; intelligence reports; and for 
training large classes of air and ground 
personnel. Air Force, August, 
1943. 


Production Line Maintenance. Lt. 
Col. Charles E. Cox. The system 
known as production line maintenance 
is credited as one of the major factors 
in the air crew training record made by 
the Army Air Forces. It is stated that 
the method was originated in the Fall 
of 1942 by the West Coast Training 
Center and is now being adapted for 
use at all advanced and specialized 
flying schools in the Flying Training 
Command. 

With the aid of a chart, its opera- 
tion is explained in considerable 
detail. Contrasts are shown with 
the methods formerly followed, and 
the advantages obtained are sum- 
marized as follows: trains better me- 
chanics in a shorter time; greatly re- 
duces man-hours for inspection and 
engine change; prolongs airplane life 
and increases time between overhauls; 
releases more airplanes for flying; re- 
duces number of planes grounded dur- 
ing day for small defects; anticipates 
parts needed in advance; gives planes 
better appearance; and maintains air- 
planes better. Air Force, August, 
1943. 


Cargo from the Sky. Theodore A. 
Berchtold. The production and use of 
cargo parachutes are described, it 
being stated that they were developed 
in the Equipment Laboratory at 
Wright Field and are being used in 
increasing proportions in areas where 
dropping supplies from the skies is 
the quickest and most practical 
method of solving the supply prob- 
lem. 

The different sizes and types of para- 
chutes and how they are employed are 
described. Developments indicated 
for the future include parachutes for 
dropping cargo from greater altitudes 
than are now practical, paper para- 
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DURABLE. Proof against boiling or 
cold water, dry heat, cold, mold 
and bacteria, organic solvents. 
NON-ACID. Does not weaken wood 
fibres adjacent to the glue line. 


WIDE RANGE OF SETTING TEMPERA- 
TURES. 70° F. and up for softwoods, 
110° F. and up for hardwoods. 


NON-CRAZING, LOW SHRINKAGE due 
to its low water content and par- 
ticular molecular construction. 


LONG PERMISSIBLE ASSEMBLY PERIOD. 
LOW PRESSURES ADEQUATE. 


ADAPTABLE —to joint gluing, lam- 
inating, hot-pressing, bag-gluing. 


JUST PRINTED—new Technical Bulletin 
104a— Eight pages, complete details on 
mixing, spreading, pressing, testing of 
Cascophen LT-67. Keep up to date. Send 
for your copy. Address: Casein Company 
of America, Dept. AR-9, 350 Madison 
Avenue, New York 17, N. Y. 


CASCO (casein) 
CASCAMITE (urea resin) 
CASCOPHEN (phenol resin) 


to meet all aircraft specifications 


chutes, pneumatic parachutes, and 
the ultimate weight loads to be at- 
tained. Air Force, August, 1943. 


National Advisory Committee 
for Aeronautics 


Experimental Investigation of Im- 
pact in Landing on Water. R. L. 
Kreps: Translation of Report No. 
438 of the Central Aero-Hydrodyna- 
mical Institute, Moscow, 1939. The 
object of the paper is to show how far 
test results agree with the available 
approximate computation methods for 
determining the impact forces in 
bringing aircraft to rest on water, to 
investigate in greater detail the physi- 
cal nature of impact on water, and 
to perfect an experimental method of 
studying the phenomenon. 


For the analysis of the obtained ex- 
perimental results the fundamental 
impact computation formulas are 
given. The experimental procedure is 
described and the accuracy attained 
isindicated. The tests were conducted 
on a number of different shapes: a 
disc, a disc with aperture, a wedge 
or V_ shape, and a _ wedge with 
slots. 


The results of all these tests showed a 
deviation of the test curves of the 
ratio of velocities before and after im- 
pact from the corresponding theoretic 
results computed by the formulas of 
Wagner. The reasons for these devia- 
tions is explained by the failure to take 
into account in the equation of motion 
of the body during impact of the 
weight of the body and the resistance 
of the water. 


The tests on the V shapes indicated 
a considerable decrease in the discon- 
tinuous velocity change during impact 
with increasing wedge angle. 


From the theoretic investigations, it 
follows that the presence of even a 
small slot on the surface of the body 
sharply reduces the magnitude of the 
associated on impact. The 
dropping tests conducted on a slotted 
V shape and on a dise with aperture 
did not show, for these bodies, any 
corresponding decrease in the impact 
velocity change. The experimental 
determination, however, of the asso- 
ciated mass of the various bodies with 
openings gave, in complete agreement 
with theory, a considerable decrease 
in the associated mass of these bodies 
as compared with similar bodies with- 
out openings. An analysis of these 
facts is given which leads to the con- 
clusions that in a number of cases the 
discontinuous velocity change on im- 
pact is not with sufficient accuracy 
determined by the usually accepted 
formula. It may be assumed that by 
taking into account the resistance of 


mass 


the water, the agreement of the 
experimental results with theory 
would be considerably improved. 
N.A.C.A. T.M. No. 1046, August, 
1943. 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man. 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is also known ag _ 
an important source of supply for 
every type of electrical wire and ca.” 
ble for aircraft. The complete ling” 
includes starter cable, high-tension 
cable, primary cable, both original _ 
and replacement. Wiry Joe shall 


makes power and welding cable. 7 


And just as Wiry Joe automotive © 
cable won a name for quality, so, too, 


has Wiry Joe aviation cable. Every . 


item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform: 
ity, dependability, high efficiency 
and long life. 


Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 


AVIATION CABLE 


THE CRESCENT COMPANY 


Pawtucket, Rhode Island 
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from RAILWAY SIGNAL SYSTEMS 


to AIRPORT TRMERIC CONTROL. 


RELAY GUARDIAN... 


The smooth operation of rail and airlines depends largely upon efficient traffic 
tonrol systems. Split-second response, unfailing operation, and a minimum of 
maintenance are characteristics of these systems. 


The Series 5 D.C. and the Series 10 A.C. relays are adaptable to numerous 
tignal system applications. Both A.C. and D.C. types are sensitive and require 
buta minimum of power. Contacts are adjustable; switch capacity ranges up to 
touble pole double throw. Series 5 D.C. relay consumes a minimum of .01 watts, 
naximum 5.5 watts. Delayed attract or release is available on this unit. Series 
WAC. requires an average of 5 VA; minimum .3 VA with single pole single 
tow contacts of 1.5 amp. capacity. 


Write for Series 10 bulletin for A.C., or Series 5 bulletin for D.C. applications. 


Series 10 A.C. Relay 


Special base. (Round base is 
standard.) Dimensions: Length 
3-9/32"; Width: 2-3/8"; Height 
2-7/32". Weight: Approx. 11 
ounces with cover. 


GUARDIAN WELECTRIC 


1606-K WEST WALNUT STREET CHICAGO, 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR 
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Safe shoes for 


Even with the best handling, the big 
bombers sometimes break concrete runways 
as they come down. Safe landing has been a 
problem that kept larger and heavier planes 
on the drafting boards ...a problem solved 
by this radical new type track landing gear 
developed by Hus Inpustries, INC., in col- 

laboration with the Firestone 

Aircraft Company and the U.S. 

Army Aircraft Laboratory. 
With a wide web like a tank 


gear provides a much greater 
landing area than comparable 
I 


INDUSTRIES, INC. 


formerly DOWTY EQUIPMENT CORPORATION 


SPECIALISTS IN HYDRAULIC 


sky ships— 


tire and wheel equipment. Both vertical and 


directional impact is dissipated by the large 
Levered-Suspension shock absorber holding 
the track mechanism, and asecond set of shock 
absorbers within the mechanism. Flight tested 
at Dayton, it has set down the test ship safely 
at speeds up to 120 miles per hour on rough 
terrain, sand and soft ground. Retractable, 
it will weigh less than the multiple tires it will 
replace ...and hundred tons-plus planes will 
land and take off anywhere in safety without 
special runways—with the HuB-FIRESTONE 
track landing gear. 

Specialists in hydraulics, all present Hus 
production is restricted to military contracts, 
but Hus research, engineering and develop- 
ment already have much to contribute to 
peacetime aviation and industry. 
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Civil Aeronautics 
Administration 


| Aviation—Nation’s Largest Indus- 
. C. I. Stanton. The Civil Aero- 
yautics Administrator states that the 
“geronautical industry is by far the 
yest industry in the country at 
present, showing that its production 
"has increased from a total value of 
7 $20,000,000 in 1939 to an estimated 
| aggregate of $20,100,000,000 for 1943, 
and that the 1944 goal has been set 
"at a tonnage increase of 55 per cent 
over that for 1943. These figures are 
nalyzed in terms of employment, 
fining, and utilization of the manu- 
"facturing capacity that has been pro- 

‘yided. It is indicated that many 
"thousands of the trained pilots, navi- 
ors, engineers, and other aircraft 

nnel will want to continue in the 
geronautical industries after the war 
‘if it is made possible for them to do 
>. In this connection, it will be neces- 
‘gary to plan actively for the required 
“airports, airways, and other facilities. 
Figures are given on recent airport 
development and the growth of the 
airways. It is forecast that the great- 
» est boom will come in the field of 
| private flying for business and pleasure 
in which the family plane will have a 
prominent part. Future uses for 

icopters and airplanes are explored, 
and the field for aviation in the general 
scheme of transportation is  out- 
lined. 

The opinion is expressed that air- 
craft will perform vital functions by 
supplementing, not supplanting, sur- 
face transportation and that the future 
of the airplane is practically boundless. 
Civil Aeronautics Journal, July 15, 
1943. 


Navy Department 


The July supplement to the index 
of Army-Navy Aeronautical Stand- 
ards contains alphabetical lists of 
Amy-Navy aeronautical specifica- 
tions, Army-Navy aeronautical stand- 
ards drawings, and Army-Navy aero- 
nautical bulletins, revised to July 1, 
1943. It gives the title of each item, 
the current number, and the Army or 
Navy numbers superseded. 

In addition to the index, 26 new and 
revised Army-Navy standards sheets 
have been issued on various items of 
equipment, designated by AN num- 
bers, as well as 5 new and revised 
Army-Navy aeronautical design 
standards sheets, designated by AND 
numbers, and two Naval Aircraft 
Factory standards sheets on fuel and 
dil-tank filler units and antenna fair- 
leads. Working Committee of the 
Aeronautical Board, Bureau of Aero- 
nautics, 


RK Air Registration Board of 


Great Britain 


RY Notes on the Regulations Governing 
the Airworthiness of Civil Aircraft. 


The legal requirements concerning the 
registration, classification, and opera- 
tion of civil aircraft in Great Britain 
and Northern Ireland are given in a 
booklet of 48 pages. It traces the 
origin and authority of the Statutory 
Rules and Orders, Air Navigation 
Directions, and the Regulations gov- 
erning civil aircraft operation, and 
explains the steps that must be 
taken to comply with these regu- 
lations. 


Among the subjects covered are regis- 
tration and classification to aircraft, 
issuance and renewal of certificates of 
airworthiness, modifications to air- 
craft, fittings, instruments and equip- 
ment, and approval of air crews. 
A. R. B. Handbook No. 1, 2s. 6d. 


The Duties of a Licensed Aircraft 
Engineer. A booklet of 28 pages gives 
information on the requirements for 
licenses and the duties of licensed air- 
craft engineers in Great Britain, with 
particulars of the examinations for the 
issuance of licenses. It defines the 
different categories of license and the 
requirements for candidates applying 
for licenses in each category, as well 
as their specific duties. Other chap- 
ters cover renewal of licenses and the 
fees for examinations and the issuance 
of licenses. A. R. B. Handbook No. 2, 
1s. 


British Air Commission 


Halifax Mark II Series H (NA). 
The latest version of the Halifax 
embodies numerous structural and 
aerodynamic improvements that have 
resulted in a great advance in its per- 
formance. An important feature is 
the increased rate of climb. The 
earlier Halifax had a power-operated 
gun turret in the nose. This has been 
replaced by a large nose. The removal 
of the turret has made available in- 
creased space for the navigator and 
bomb aimer, the latter now being 
able to sit when he so desires and alter- 
natively lie in his operational posi- 
tion. 


The new nose affords a view in all 
directions and permits an improved 
distribution of equipment. The bomb 
aimer is equipped with a Vickers ‘“‘K”’ 
gun, firing through the nose. 

The Rolls-Royce Merlin 20 has 
been replaced by the Merlin 22. 
This has added materially to the speed 
of the aircraft. The dorsal turret 
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which before carried two 0.303-guns 
has now been replaced by the Boulton- 
Paul Defiant-type four-gun turret. 
This has added materially to its de- 
fensive power. 


Additional alterations are as follows: 
new type of radiators with attendant 
changes in cowling design; abolition 
of the wireless mast, the aerial now 
being attached directly to the top of 
the DF loop; bottom surface tank 
vents; lowered astral dome; sealed 
engine nacelles; fuselage scaling at 
rear bulkhead; elevator spar gap 
sealing; semiretractable  tailwheel; 
close-fitting type flame dampers re- 
placing the old type elephant cars; 
abolition of fuel-jettison pipes at the 
trailing edge of the wing; large type 
bomb doors, to enclose fully the larg- 
est bombs. B. A. C. No. 12, June, 
1943. 


British Information Services 


The Equations of Hydrodynamics 
in a Very General Form. W. F. Cope. 
The equations of hydrodynamics con- 
tain symbols that represent the physi- 
cal properties, density, viscosity, etc., 
of the fluid. In the simplest applica- 
tions these are regarded as constants 
(including as a particular case zero), 
and with this assumption the theory 
has been thoroughly investi- 
gated. 


The next simplest case is when the 
fluid is treated as compressible, and 
here again considerable progress has 
been made. In recent years, how- 
ever, it has become increasingly im- 
portant to have as exact a knowledge 
as possible of the effect of allowing 
other quantities, especially viscosity, 
to vary. Certain particular cases in 
this category referring to circulation 
theorems have been worked out, but 
so far as is known no general treatment 
exists. This report is an attempt to 
fill this gap by deriving the general 
equations when all the physical prop- 
erties of the fluid vary. 


These equations are derived in a 
general! form for a fluid, all of whose 
physical properties are variable. Vec- 
tor analysis is used. It is shown that 
in some circumstances the formula de- 
rived is an integral of the energy equa- 
tion. 


The transformation formulas to 
any coordinate system are given. 
Ministry of Aircraft Production, Aero- 
nautical Research Committee, R. & M. 
No. 1908, New York, $0.40. 


Whichever Way the Wind Is. J. E. 
Hodgson. The history of the “aerial 
steam carriage” designed and patented 
by William Samuel Henson is reviewed 
briefly, and a biography of that 
British engineer is given. A _ brief 
description of the aircraft is included, 
as well as comments on other aero- 
nautical investigators of the period, 
including Sir George Cayley, John 
Chapman, and John Stringfellow. 
Britain, August, 1943. 
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Ask for your copy of this 
7-minute booklet describing 
HOW the Hecker organiza- 
tion works. 


Most of American Industry is within a four-hour radius of a HECKER Tool 
Engineering Service Office. That indicates how we are geared up to give 
you localized service in practically any industrial center in this country. 

Project Engineers, working in and out of the five HECKER offices, connect 
you with a nationwide tool engineering and tool building service. The organi- 
zation is long experienced in the service of many of the best-known manv- 
facturers in the land. 


These services are available now: 


Tool designing and tool building * Production processing * Plant 
layouts—from bare site or from existing plant * Product Development 
—engineering and testing. 
If you want fast, dependable action on tooling production (or other services 
listed) let us know when you can talk to a HECKER Project Engineer. Write, 
wire or phone A. W. Hecker. 


CLEVELAND, OHIO New York, N. Y. BuFFALO, N. Y. 
1994 East 66th St. 1775 Broadway 443 Delaware Ave. 
DETROIT, MICH. CHICAGO, ILL. Los ANGELES, CALIF. 

517 New Center Bldg. 332 So. Michigan Ave. 3723 Wilshire Blvd. 


DESIGNERS AND BUILDERS OF TOOLS, JIGS AND FIXTURES - FABRICATORS OF AIRCRAFT PARTS 
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Aircraft Electrical Systems 
William F. Jorch 


Chapters: Test Equipment and Ins- 
tments; Symbols; Generators; Gen- 
erator Control Panels; Batteries; 
Starters; Ignition; Wiring; Questions 
and Answers. 

The author’s purpose in writing this 
hook was to aid the mechanic or student 
in acquiring a thorough understanding 
of aircraft electrical units so that in 
their maintenance and servicing he will 
be able to recognize conditions that 
need attention, locate causes of trouble 
with quickness and certainty, and know 
how to put the equipment in good order. 
The book is designed to give in under- 
sandable, usable form the informa- 
tion required by a competent me- 
chanic. 

Emphasis is placed on practical objec- 
tive. While some electrical theory is 
included, it has been kept to a minimum. 
The major portion is devoted to a dis- 
cussion of the most frequently encoun- 
tered types of generators, batteries, igni- 
tion, and starting systems. Simple and 
speedy methods of testing such equip- 
ment are suggested. Explanations are 
nontechnical and of general application, 
specific types of units being referred to 
imply as typical of their kind and the 
aim being to equip the user with a 
knowledge of basic features common to 
ill electrical apparatus and to enable 
him to make full and effective use of 
the manufacturer’s instruction books. 
The Ronald Press Company, New York, 
143; 208 pages, $3.00. 


Vertical Warfare 


Francis Vivian Drake 


Chapters: The Principles; The Tools; 
The Moving Targets; Stationary Land 
Targets; Precision Bombing; The Air 
Plan. 

The thesis of this book is that in 
military operations in modern warfare 
out of every 1,000 men mobilized at 
least 500 may be killed, wounded, or 
never heard from again, but that in 
Vertical warfare the loss in personnel is 
infinitesimal by comparison. A plan of 
continous bombing is outlined which the 
wuthor believes would “point to a total 
4 to 6 months from the beginning of 
hefirst all-out phase to the final collapse 
o Germany.” He attributes the pro- 
fam to the opinion of professional air- 
nen and shows that it is solidly founded 
experience and fact. 

Heretofore, almost all books on air 
‘tategy have had to use theoretic as- 
‘umptions. This book uses actual ex- 
Soa to support its contentions. It 

‘onstrates by text and by illustration 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the Aero- 
nautical Sciences, 1505 
RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


the success of bombardment in the pres- 
ent war and shows how, by stepping up 
production so that 3,000 bombers would 
be available in the first phase of the air 
attack on Germany and 4,000 in the 
second phase, the war could be brought 
to a victorious conclusion in the short- 
est possible time and with the least 
possible loss of life. 

The book does not minimize the great 
problem of production, supply, and 
training that would be necessary to 
carry forward such a continuous attack. 
It asks the question: “Shall we deliver 
the great blow by massed air power 
with bombs or shall we deliver it by the 
traditional method of land power and 
gunfire?”’ On one side might be placed 
the I8ss of upward of 5,000,000 
soldiers and, on the other, principally 
matériel with comparatively small loss 
of life. 

The orderly presentation of the air- 
man’s point of view on the advantage of 
the use of air power alone to win the 
war is Douhet brought up to date with 
actual demonstrations. Doubleday, 
Doran and Company, Inc. Garden 
City, N.Y., 1943; 142 pages, $3.00 


The War Plane and How It 


Works 
Captain Burr W. Leyson 


Chapters: Machine Guns; Synchro- 
nization; From Shot Guns to Cannon; 
Power Turrets; Sound and Fury; War 
Gases; Plane Performance; How It 
Flies; The Engine; The Supercharger; 
Gyro Instruments; The Ultimate Speed 
of the Warplane. 

With the clarity of description and 
presentation which is characteristic of 
all of Captain Leyson’s books, he shows 
in the latest of his writings how a war- 
plane flies, how it is powered, and ex- 
plains the different kinds of armament 
used. 

The interest in the various types of 
airplanes used in war has superseded 
interest in the “giant airliners” of a 
few years ago. Fire power, speed, and 
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maneuverability have taken the place 
of comfort, safety, and reliability. 

It has been the aim of the author to 
set forth in simple, nontechnical terms 
the manner in which the warplane oper- 
ates and the working of its guns, bombs, 
and engines. In doing this he makes the 
complexities of air warfare clearer to 
the layman and helps to give a better 
understanding of the tremendous task 
that our Army and Navy air forces have 
accepted and are accomplishing with 
such success. E. P. Dutton & Co., Inc., 
New York, 1948; 224 pages, $2.50. 


America's Navy in World 


War Il 
Gilbert Cant 


Chapters: The Fleet and the People; 
Trends and Traditions; Wings Over 
the Water; Preludes to War; The 
Lightning Strikes; A Fighting Retreat; 
The Indonesian Barrier; Hit and Run; 
Bomb Tokyo!; Battle Beyond the 
Horizon; Crisis at Midway; Stern 
and Fogbound Coast; Tin Fish for 
Tojo; Atlantic Front; In the Middle 
Sea; Unlimited Liability; Which Way 
to Tokyo? 

This correspondent gives an analysis 
of the engagements fought by the Navy 
during the present war. Having access 
to more complete reports than the pub- 
lic, he evaluates the many actions with 
as complete background information 
as it is possible to secure at this time. 

The first chapter is critical of the 
Navy’s policy of withholding informa- 
tion that he believes the public is en- 
titled to have. He quotes the order 
prohibiting any naval officer from giving 
any information to anyone unless it is 
necessary to him in the performance of 
his immediate duties. He character- 
izes the policy as producing ludicrous 
results and being so restrictive as to sug- 
gest the suppression of information in a 
totalitarian dictatorship rather than 
the maintenance of security in a democ- 
racy. In the author’s opinion it defeats 
its own purpose because it is negative 
and suppressive. He criticizes the 
Navy’s role of the “silent” service as a 
disservice to the nation. 

In the description of sea power and 
air power he asserts blandly that ‘pro- 
ponents of aviation’’ overlook that man 
cannot live in the air or on the sea but 
requires a land economy. He refers 
to the Royal Air Force that won the 
Battle of Britain as “a dismal failure” 
and criticizes it for not recognizing the 
value of dive bombing. Of the situa- 
tion of the United States he asserts 
that ‘the aviation industry and some 
of its least persuasive spokesman laid 
down such a barrage of propaganda’’ 
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pioneers with parts 
and hydraulic 
equipment 


NEW IDEAS DEPARTMENT When the rivet sorting 
beca 


problem me acute at Fleetwings, 


Special Tool Development Department came to 
the rescue with a sorting device guaranteed to 
save man hours aplenty. It’s nothing but a 
turning barrel screen on the order of those used 
in collieries for grading coal. With it, one 
operator can match the turnout of twelve work- 


ers using the old hand sorting system. 


HYDRAULIC VALVE DIVISION Fleetwings pio- 
neered in the aviation valve industry for its own 
ships and is still pioneering in production 
methods and shortcuts. As war work multiplies, 
hydraulic valve division follows 
through with greater precision and finer crafts- 
manship. Watch for the announcement of a new 


Fleetwings’ 


group of slide selector valves. 


THE ARROW, Fleetwings’ monthly magazine, will 
help you to keep informed. In its pages are 


described the new pro- 
duction methods, short- 
cuts, and news of interest 
to men and women in 
the aircraft industry. If 
you'd like to receive a copy 
each month, write us on 
your company stationery. 
Send your request to ““THE 
ARROW,”’Fleetwings,Inc., 
I ristol, Pa., Plant No. One. 


Division of Kaiser Cargo, Inc. 


BRISTOL 


The BT-12, all- welded basic trainer built for 
the U. S. Army Air Forces. 


WELDING SCHOOL GOES MODERN Because the 
old apprentice method of teaching welding was 
too slow for wartime production speed-up, 
Fleetwings’ welding school has streamlined its 
course and is turning out first class welders in 
double-quick time. The whole subject of weld- 
ing is taught thoroughly. Instructors insist that 
each worker understand the theory and princi- 
ples of welding before doing any practical work. 
And, as a part of the training, students follow a 
regular welder through his routine work- 

learning first hand how welds should be made. 


PENNSYLVANIA 


AERONAUTICAL ENGINEERING 


REVIEW 


for a separate air force that the energies 
of the Army and Navy aviation special- 
ists were dissipated in fighting the 
lobbyists on the home front. 

There is criticism of the lack of co- 
ordination between the high com- 
mand in Washington, in Hawaii, in 
the Philippines, and on the Eastern 
Sea Frontier. The opinion is expressed 
that practically all armed forces of 
whatever kind situated along the coast 
for its defense and for the defense of 
nearby sea lanes should be under naval 
command but that some of the square 
pegs should be removed from round 
holes. The recommendation is made 
that the quieting of the arguments of 
extremists on all sides will permit hear- 
ing the approach of the enemy and de- 
vising plans for his defeat. 

The description of the naval actions 
in the Atlantic and the Pacific empha- 
size the dominant role that aircraft 
has played and relegates the battleship 
to an inferior position in the future by 
the positive statement that the “car- 
rier has become the Number One capital 
ship of World War IT.” 

Even with the bias that is evident in 
the mind of the author, the book gives 
an excellent survey of the tactics and 
strategy of our Navy during the first 
year of the war. While depressing read- 
ing in the parts where the enemy was 
surprisingly successful, it is encourag- 
ing to learn that the author believes 
that the necessity for defense is now at 
an end and the historical tradition of 
the U.S. Navy for offensive action will 
soon open the way for a war of attrition 
which will end over Tokyo. The John 
Day Company, New York, 1943; 432 
pages, $3.75. 

+ 


Introduction to Sea and Air 
Navigation 
M. Smart 


Chapters: Geometry of the Sphere; 
Position on the Earth’s Surface; Di- 
rection on the Earth’s Surface; The 
Mereator Chart; Dead Reckoning; 
Determination of Position from Ob- 
servations of Terrestrial Objects; De- 
termination of Position by Means of 
W/T Bearings; Effects of Tidal Streams 
and Winds; Rhumb-Line Formula. 
Appendices Deviation Table; De- 
viation Curve; Trigonometrical Ratios; 
Answers to the Exercises. 

A first on the fundamental 
principles of navigation is offered. The 
course requires only a knowledge of 
simple trigonometric functions. A 
brief summary of these functions is given 
for information and _ reference. In 
writing this book the author’s object 
has been to give the student an under- 
standing of the foundations of the navi- 
gation methods used at sea and in the 
air because, he states, rule-of-thumb 
methods bring little confidence and often 
cause confusion. Purely technical mat- 
ters, such as the use of parallel rulers 
and magnetic-compass correction, are 
not detail. Longmans, 


course 


discussed in 
Green and Company, New York, 1943; 
113 pages, $1.50. 
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“STAMPINGS" ON THE 
TOES OF THE AXis 


... “ten times faster”... 


Armed jeeps that race around the battle 
fields are the toughest little bits of dy 
mite that it is possible for the wo 
greatest automobile manufacturers 
produce. 

These small parts illustrated are one 
the contributions of ACE to their f 
sturdy construction. Originally desig 
as a casting, the metal stamping dep 
ment of ACE is now turning them out 
times faster, and conserving a lot 
valuable metal in the bargain. 7 
problem was to compensate for the dif 
ent draws in the blank development § 
that the bottom of the piece comes 

How to hold a piece to closer toleran¢ 
how to deliver it in large quantities omg 
mass production basis—that’s typical 
the problems that the ingenuity and 
modern machinery of ACE are com 
stantly solving. 

If you are looking for a source of supply 
for small parts or assemblies which call 
for stamping, machining, heat-treating, or 
grinding, ACE still has some capacity 
available from time to time. Send usa 
sample, sketch, or blueprint for quotation. 


A copy of this folder, de scribing 
the modern heat-treating facili- 
ties at Ace, will be sent on request. 


= 


Vacuun 
tubes spe 
for years, 

ACE MANUFACTURING CORPORATION § With the 
for Precision Parts tried and 


1243 E. ERIE AVE., PHILADELPHIA 24, ** 
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uvipped for high flying 


Its the little things... auxiliary equipment... that lift 
limitations from the airplane. The designer of airplanes 
isoffirst importance but man’s conquest of the air is not 
being won entirely by the men who create a better wing 
design, or fuselage, or motor. Credit must go collectively 
to the men, experts in industries other than aviation, 
who create highly specialized equipment to solve many 
of aviation’s problems.* Perhaps the most important 
tuxiliary to the airplane ... the science that has contrib- 
uted much to the conquest of the air . . . is electronics. 
Radio communications, radio beacons and radio instru- 
ment landing . . . these things have made commercial 
iit transport practical. And these things have contrib- 
uted much to modern air power in warfare. 

Vacuum tubes are what make radio “tick” and Eimac 
tubes specifically have been “ticking” in aircraft radio 
for years, Thus Eimac engineers have had experience 
with the problems of aviation, they have the product 
ited and proven to render superior service on the job. 


IEL-MeCULLOUGH, INC., SAN BRUNO, CALIFORNIA 


Expert Agents: Frazar & Hansen, 301 Clay Street, San Francisco, Calif., U.S. A. 


* One such problem, that of switching high frequency circuits at high al- 
titudes was solved by the odd appearing vacuum tube shown above. It is, 
in simple terms, a single pole double throw switch enclosed in a vacuum 
tube. Drastic changes in air pressure and humidity have no effect upon 
the operation of this mechanism. Actually a flash-over can be made to 
occur across the outside terminals before any break-down occurs within 
the tube, yet the contact elements are never over fifteen thousands of an 
inch apart. With this vacuum switch the handling of 20,000 volts of RF 
potential is as easy as flipping on your living room lights. 
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AIRCRAF® 


The old map is rapidly being cut down—distances are being reduced from days or 
weeks to hours. 


The countries of Latin America, once our distant friends, are truly becoming our next- 
door neighbors. Inter-American travel will grow by leaps and bounds after the war. The 
vacationist will be able to swim at the glorious beaches of Rio on Saturday and be back 
at work Monday. Round trips on business during the week will be commonplace. 


Modern light Airliners, powered by efficient, dependable Jacobs Engines, will provide - 


rapid and easy travel from the international airline terminals to the interiors of these 
countries, opening their unlimited resources and beauty to us all. 


All this will come after the war —but how soon it will 
come depends on how well we do our War Job NOW. 


JACOBS AIRCRAFT ENGINE CO. 
POTTSTOWN, PENNSYLVANIA, U.S.A. van 
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Astronomical Navigation 
W. M. Smart 


Preliminary Geometrical 

The Celestial Sphere; The 

momical Triangle; Greenwich 

3 n Time; Observation of Altitude; 

ironomical Position Line; The 

‘Air Astronomical Navigation Tables; 
sellaneous Topics. 

“h detailed explanation of the princi- 

of astronomic navigation according 

nt practice is presented in what 

author calls as simple a way as is 

sible. It is assumed that the reader 

sfamiliar with the fundamental princi- 

of sea and air navigation, but he 

s not require mathematical knowl- 

re beyond the simple trigonometric 

ions. The book is intended to give 

ie reader a knowledge of the astro- 

mic foundations of navigation. Pres- 

mt day methods of astronomic naviga- 
fin are fully discussed. 

2 Appendix A gives a summary of the 

ic formulas of spherical trigonome- 

. Appendix I (a-d) contains extracts 

om the Air Almanac, and Appendix 

Il (a-d) includes extracts from the As- 

tronomical Navigation Tables. Answers 

' to the examples and Star-Charts com- 

: the book. Longmans, Green and 

pany, New York, 1943; 120 pages, 


Chap ters: 
ri binciples: 


ica and Engine Mechanics’ 
Manual 


Charles A. Zweng 


Chapters: Mechanic Certificate 
Amendments; Civil Air Regulations— 
echanic Rating; Procedures Govern- 
g Repair—Alteration of Aircraft and 
aft Engines; Aircraft Mechanic 
ing; General Maintenance; Igni- 
Carburetion; Lubrication; Mul- 
Choice Examination, Aireraft and 
sEngine; The Written Examination, 
rplane Mechanic, Engine Mechanic; 
ues ions on Engines. 
% A manual written for the purpose of 
paring an applicant for a rating as 
airplane and engine mechanic. In 
t preparation of the text, the author 
s followed the methods of procedure 


MG repair recommended by the De- 


ment of Commerce. The questions- 
answer method of presentation is 
i. Samples of the “multiple-choice” 
aminations now being given by the 
emmment are included in the manual 
American Navigation Service, 
Holywood, Calif., 1943; 192 

, $3.00. 


Mathematics of Flight 
James Naidich 


Chapters: ~Mathematical Shorthand; 
me Equation; Ratio, Scales, and Pro- 
won; Angles and Construction; 
Figures and Scale Drawing; 
Mmometry; Center of Gravity, Sta- 

¥ and Control; Basic Principles; 
ift of an Airplane: Wing Drag 
Parasite Drag; Level Flight; 


+35.8° +38.2° +40.6 


Flame movement of single nonknocking explosion in engine running at 2,000 r.p.m. 
£ 


These photographs were taken at a speed of 5,000 frames per sec. 


Background for Engine Research.) 


Climbing, Gliding, and Turning; Re- 
view Test; Introduction to Aircraft 
Research; Aircraft Directory: Impor- 
tant Facts About Modern Airplanes. 
The purpose of this book is to supply 
the essential topics in secondary-school 
mathematics required for aviation train- 
ing. Furnished with the mathematics 
is a background of aviation information 
intended to be of value to the aviation 
student. The basic fundamentals of 
aerodynamics are treated from a care- 
fully prepared mathematical point of 
view which should be within the under- 
standing of the student. The book is 
offered not as a refresher but as a com- 
plete text on the subject. The author 
is Chairman of the Department of 
Mathematics of the Manhattan High 
School of Aviation Trades, New York 
City. McGraw-Hill Book Company, 
Ine., New York, 1943; 409 pages, $2.75 


The Chemical Background for 


Engine Research 


Edited by R. EF. Burk and Oliver Grum- 


mitt 


Chapters: A Survey of Combustion 
Research, by Ernest F. Fiock; Chemical 
Thermodynamics of Hydrocarbons, by 
Frederick D. Rossini; Synthetic Meth- 
ods for Hydrocarbons, by Frank C., 
Whitmore; Kinetics of Flame and Com- 
bustion, by Guenther von Elbe; The 
Experimental Side of Combustion Re- 
search in Engines, by Bernard Lewis; 
Some Physicochemical Aspects of Lub- 
rication, by O. Beeck. 

Volume 2 in the series on ‘Frontiers 
in Chemistry” contains six lectures that 


(From The 


were given at Western Reserve Uni- 
versity by a group of scientists, each in 
his respective field, based on recent in- 
vestigations and interpretations of com- 
bustion processes and lubrication in 
internal-combustion engines. It is in- 
tended to be of assistance to universi- 
ties having a limited staff of professors 
who may be specialists in certain fields 
but who cannot hope to master the en- 
tire related fields. It is also offered for 
industrial research departments and 
the individuals therein to give a broader 
coverage of scientific work related to 
their specialties. 

One of the problems of universities 
is in keeping students abreast of the 
forward movement of science. There is 
also a tendency for the individual re- 
search man to work in a rather narrow 
field and to lose touch with the broader 
aspects of his field. To meet these dif- 
ficulties, Western Reserve University 
conceived this idea of inviting distin- 
guished scientists in the field of chemis- 
try and closely related fields to present 
lectures. The lectures contained in this 
volume represent different, though defi- 
nitely related, lines, giving a connected 
course and a cross section of important 
research work. Interscience Publishers, 
Inc., New York, 1943; 297 pages, $3.50. 


Basic Mathematics for Aviation 
Frank Ayres, Jr. 


Chapters: Basic Computation; Al- 
gebra; Geometry; Trigonometry. 

In preparing this volume the author’s 
object has been to provide in a single 
book the mathematical part of the Army 
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LYING’S toughest test—the power dive—is “duck soup” for the new 
Automatic Electric Class “S” Relays. Their sturdy construction is 
proof against the most terrific vibration that modern flying can set up. 


Class ‘“‘S’” Relays have been designed with aircraft requirements espe- 
cially in mind. Small in size, light in weight, but packed with power, they 
offer a combination of features never before found on any relay, large or 
small. For example: 


1.—Vibration resistance is designed into Class ''S'’ Relays—not “added 
on." They withstand with a large margin of safety, the most rigorous 
operating tests required by the Signal pe and the Air Forces. 


2.—A unique spring design provides high contact pressure within small 
space limits. 


3.—Additional safeguards are provided by independent, self-cleaning 
twin contacts. 


4.—A new type of pin-pivoted armature with full-length bearing, provides 
exceptionally long life under severe service conditions 


Why not get the whole story about Class S" Relays? Write for engineering 
data giving full specifications of these and other Automatic Electric Control 
apparatus. 


AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren St. Chicago, III. 
in Canada: Automatic Electric (Canada) Limited, Toronto 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECT 
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Class Relay —Double Arm 


Class Relays are {available with a 
wide variety of coil and contact combina- 
tions and operate and release speeds. The 
single arm relay has a capacity of six 
contact springs—the double arm, twelve 
springs. Springs may be provided inYan) 
combination and arrangement of “break” 
“‘make”’ or “‘break-make’’ assemblies. 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


This | 
ment th 
the Arr 
Training 
the auth 
student 
ways of 
seribed 
would p 

Emph 
proach t 
The stuc 
standing 
pilots u 
glide, lai 
House, 
Inc., N 
$2.50. 


‘ 


Chapt 
Cloud 17 
tation; 
ergy in. 
Wind; 
mospher 
and Co 
sions; 
ports: 
storms: 
tains; 7 
the Oce; 

Writt 
this boo 
to the ir 
The nat 


14 Air Fore 
Both the 
the top 
(4 closely 
Army A 
0 to enabl 
the matl 
/ training. 
The fi 
4 review 0 
math 
made to 
variety 
| introduc 
The t 
| —S have bee 
| have bee 
ance wit 
\), . Ry for, the 
certain 
be the use 
devices, 
. that m 
q tricks a 
fin Co 
Man 
| f ‘ 
| 
7 
| Class "5" Relay—Single Arm 
| 
j 
phere 
their m: 
Phasis j 
the we: 
conditic 
Weathe 
Thea 
M cove 
planne 


vith a 
nbina- 
. The 
of six 
twelve 
inv any 
preak”” 


NEED 


Air Forces College Training Program. 
Both the arrangement of the topics and 
the topics themselves follow rather 
dosely the syllabus provided by the 
Amy Air Forces. The book is intended 
fo enable the student to teach himself 
the mathematics required for pre-Army 


The first part of the text is a rapid 
review of the student’s earlier training 
ip mathematics. An effort has been 
made to enrich this material by giving a 
variety of simple applications and by 
introducing some new material. 

The theoretic aspects of the subjects 
have been curtailed and formal proofs 
have been largely eliminated in accord- 
ance with the nature of, and directives 
for, the course. Except in the case of 
certain formulas used in solving tri- 
angles, an attempt has been made, by 
the use of simple problems and other 
devices, to keep the student from feeling 
that much of the material consists’ of 
tricks and formulas. Houghton Mif- 
fin Company, Boston, 1943; 225 


pages, $3.25. 


Manual for Aviation Cadets 
Lt. John R. Hoyt 


This manual is designed to supple- 
ment the training of aviation cadets in 
the Army, Navy, or Civilian Pilot 
Training courses. In writing the book 
the author’s aim has been to teach the 
student right impressions, attitudes and 
ways of thinking. Maneuvers are de- 
seribed in the way a flight instructor 
would present them. 

Emphasis is placed on the mental ap- 
proach to the problem of learning to fly. 
The student is provided with an under- 
standing of the mental procedure that 
pilots use when they take off, bank, 
glide, land, and maneuver. Whittlesey 
House, McGraw-Hill Book Company, 
Inc, New York, 1943; 199 pages, 


Aerology for Pilots 


Chapters: Wings in the Weather; 
Cloud Types; Humidity and Precipi- 
tation; Atmospheric Heat; Heat En- 
ergy in Action; Pressure; Wind; More 
Wind; General Circulation of the At- 
mosphere; Air Masses; Warm Fronts 
and Cold Fronts; Cyclonic Depres- 
sions; Weather Maps; Sequence Re- 
ports; Icing of Aircraft; Thunder- 
storms; Fog; Weather over Moun- 
tains; Tropical Cyclones; Climate over 
the Oceans. 

Written especially for aviation cadets, 

is book is intended as an introduction 
to the influence of the weather on flying. 

€ nature and behavior of the atmos- 

ere are discussed with reference to 

eir many relationships to flying. Em- 
Phasis is placed upon understanding of 

weather reports, favorable flying 
conditions, and how to avoid or conquer 
weather hazards. 

_The author has concentrated on prac- 
ti applications rather than on theory 
M covering the subjects. The text is so 

ed that each chapter may be 
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treated as a teaching unit for one 40- or 
50-min. period. 

The book is one of a flight-prepara- 
tion training series published under the 
supervision of the Training Division, 
Bureau of Aeronautics, U.S. Navy. 
McGraw-Hill Book Company, Inc., 
New York, 1943; 107 pages, $1.25. 


A Pre-Flight Aeronautics 
Workbook 


Hubert A. Bauer 


The publication of this workbook was 
prompted by the decision of the Civil 
Aeronautics Administration to grant a 
certificate of aeronautical knowledge 
to students of aeronautics in high schools 
who successfully pass the prescribed 
written private-pilot ground-school ex- 
amination. The workbook is also in- 
tended to serve as a means of preparing 
any student of aeronautics for ground- 
school examination. A foreword in 
which the scope and emphasis of the 
problems are briefly discussed precedes 
each of the four sections. The John C. 
Winston Company, Philadelphia, 1943; 
174 pages, $1.00. 


Metals and Alloys Data Book 


Samuel L. Hoyt 


Chapters: Test Specimens; Hardness 
Tests; The Wrought Steels; The Cast 
Steels; Stainless Steels; The Cast 
Irons; Heat- and Corrosion-Resistant 
Casting Alloys; The Non-Ferrous Al- 
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loys; Additional General 
Data. 

A compilation of data on the ferrous 
and nonferrous metals and alloys for the 
use of metallurgists, engineers, and 
students. By leaving out descriptive 
matter and concentrating on data, the 
author has succeeded in covering the 
large field of metals and alloys in con- 
siderable detail in a relatively small 
space. 

The book is not intended for instruc- 
tion but to give information. Reinhold 
Publishing Corporation, New York, 
1943; 334 pages, $4.75. 


Metals; 


1000 Pre-Flight Problems 
W. H. Thompson and M. L. Aiken 


A book written with the object of 
making clearer to preflight students the 
basic principles of preflight instruction 
by practical mathematical applications. 
With few exceptions, the problems can 
be handled by those who have had one 
year of high school algebra as it is now 
taught. In some cases, fairly compli- 
cated aerodynamic formulas have been 
simplified. A familiarity with the use 
of logarithms will facilitate the handling 
of the work, especially where problems 
involve the taking of a square root. 
The ability to do ordinary problems on 
the slide rule will reduce the amount of 
time required to a minimum. Answers 
have been purposely omitted from the 
book. Harper & Brothers, New York, 
1943; 160 pages, $0.88 (cloth bound 
edition, $1.20). 


Book Notes 


One of Our Pilots Is Safe, by Sqd. 
Ldr. William Simpson; Harper and 
Brothers, New York, 1943; 226 pages, 
$2.50. 

The author, a Royal Air Force pilot, 
was flying in France during the long 
sitzkrieg and was horribly burned on the 
first day of the blitekrieg. The book, 
which he claims was “written for Amer- 
ica,” describes the harrowing details of 
his treatment in inadequate French 
hospitals and prisons. 

He finally was permitted to return 
to England as incapable of further com- 
bat service. The agony and horror of 
his experiences will leave the reader 
with wonder that anyone could endure 
such torture and humiliation and yet 
live to write a book intended to arouse 
the interest of Americans in such grue- 
some events. 


Malta Spitfire, by George F. Beur- 
ling and Leslie Roberts; Farrar & 
Rinehart, Inc., New York, 1943; 235 
pages, $2.50. 

A young Canadian relates his experi- 
ences as a Spitfire pilot. The story fol- 
lows him from his entrance into the 
R.A.F. through the active part he 
played in the defense of Malta. It de- 
scribes his thoughts and reactions, as 
well as his deeds in the 14 flying days 


when he destroyed at least 27 enemy air- 
craft and damaged eight others over the 
heavily bombed island. 


Survival; Airlines War Training 
Institute, Washington, D.C., 1943; 
116 pages. 

This manual is designed to help air- 
craft crews who are forced down in iso- 
lated parts of the world. It includes 
suggestions for obtaining food, building 
shelters, traveling, protection against 
disease, lifesaving, and first aid. The 
contents are divided into four sections: 
(1) Survival in the Arctic; (2) Out of the 
Jungle; (3) Survival in the Desert; and 
(4) Conquering the Ocean. 


Rand McNally Air-Age Map of the 
World; Rand McNally & Company, 
Chicago, 1943; $0.75. 

A new map by Rand MeNally pre- 
sents a view of world distances as they 
can be traversed by air. The perspec- 
tive shows the North Pole and the 
Arctic Ocean as the hub around which 
the continents are clustered in virtually 
one land mass. The projection used is 
the Azimuthal Equidistant Polar Pro- 
jection. On the reverse side of the map, 
air-line distances between 45 world cities 
and steamship distances between 25 
world ports are listed. 


| 2.00. | 
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AERONAUTICAL ENGINE! 


The name “Wright” represents the acme 
of engineering skill in aircraft engine 
design and production. Outstanding 
quality is a “must” in every part selected 


for use in a Wright engine. 


Auburn 


Ceramic Spark PLuG CONNECTORS 
were selected for use in Wright engines 
after exhaustive tests. The selection is a 
tribute to the value of Auburn Connectors 
in maintaining constant contact. Auburn 
Connectors do not carbon-track, carbon- 
ize or absorb moisture. 


Write us for information. 


AIRCRAFT DIVISION 
AUBURN SPARK PLUG COMPANY, Inc. 
1180 Raymond Bivd. Newark 2, N. J. 


MAIN OFFICE and FACTORY, 


RING 


AUBURN 


REVIEW 


AUBURN SPARK PLUG COMPANY, Inc. 
AUBURN, N. Y. 
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Flight Food, by T. Kent Morris. 
Jaffe & Jaffe, Los Angeles, 1943. 39 
pages. 

This booklet on air dietetics takes 
into consideration the physiologic of. 
fects of flying on the human system ang 
advises on the correct foods to be eaten 
before, during, and immediately afte 
flight. 

After explaining the effects of alt. 
tude on the human and presenting g 
series of dietetic definitions, it goes op 
to discuss the proper foods and fluids for 
airmen. Types of foods that should be 
avoided are designated. The topics of 
food service, supplies, and equipment for 
air travelers are also covered. 


Airscrews for Models, by R. H 
Warring; The Harborough Publish. 
ing Company Ltd., Leicester, Eng. 
land, 1942; 61 pages, 2s. j 

Theories of propeller design and their 
application to the practical design of 
models are given in a book for model 
builders. The analysis of propeller de- 
sign requires the use of mathematics, but 
the author has endeavored to be as con- 
cise as possible in covering the basic 
principles. Sections cover the blade 
element theory, the amplified vortex 
theory, the slipstream, airscrew inter- 
ference, airscrew design and _ layout, 
fluid free-wheeling and folding airscrews, 
variable pitch airscrews, and carving 
the airscrew. 


Love at First Flight, by Charles 
Spalding and Otis Carney; Houghton 
Mifflin Company, Boston, 1943; 160 
pages, $2.00. 

A humorous book on the experiences 
of a Naval Air Cadet. In the vein of 
See Here, Private Hargrove and other 
amusing stories of military life, the ad- 
ventures of the cadet are followed from 
the time he applies for naval air train- 
ing until he is graduated as an En- 
sign. 


Radio Troubleshooter’s Handbook, 
by Alfred A. Ghirardi; Radio « 
Technical Publishing Company, New 
York, 1943; 744 pages, $5.00. 

Nine sections of new material have 
been added to the third edition of this 
handbook, which is designed to supply 
practical factual servicing data that 
will help the radio serviceman in his 
daily work at the servicing bench. Itis 
intended to facilitate as much as pos 
sible his task of caring for home, porte 
ble, and auto-radio receivers; auto 
matic record changers; and instantane- 
ous recorders of all types. Illustrations 
and data have been revised and brought 
up to date. Seventy-five essential su 
jects are covered in the volume. 


Scale Models by Wylam, by Wit 
liam Wylam; Air Age, Inc., New 
York, 1943; 63 pages, $1.50. 

Detailed layout plans and instructions 
are given for building scale models 
operational aircraft. The book com 
tains all of the author’s draw ings which 
have been published in Model Airplane 
News. Plans of British, American, and 
German airplanes are included. 
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AERONAUTICAL ENGINEERING REVIEW 


Here’s the wire 
hat makes 
possible . - - 


_.. the faster, cheaper assembly of 
aircraft parts by stitching 


wir stitching to speed up the assem- 
bly of unstressed airplane and glider 
parts has advantages over both riveting and 
welding. It increases production. It lowers 
cost. It does not require skilled labor. 

The wire stitching of metals is not new. 
Automobile makers have used it for several 
years. But, wire stitching of aircraft parts 
isa recent development. It calls for an un- 
usual combination of properties, in the wire, 
that even the highest tensile wire used in 
normal metal stitching does not adequately 
meet, 

The wire for aeronautical stitching must 
be hard enough to penetrate substantial 
thicknesses of the various materials used in 
aircraft construction. Yet it must be capable 
of being bent over sharp right angles to 
insure a complete contact between every 
portion of the formed staple and the base 
metal. The wire, too, must have high resist- 
ance to shear; must resist vibratory stresses; 
must withstand the corrosive conditions met 
in flying service. 

Starting from scratch, our metallurgists 
and wire technicians evolved a wire which 
exactly meets these difficult re- 
quirements. In American Aircraft 
Stitching Wire they produced a 
wire that in effect is “soft”? and 
“hard” at the same time. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


UNITED 


United States Steel Export Company, New York 


STATES STEEL 


This wire is tough and ductile enough to 
form sharp, tight corner bends so that it 
clinches flat on the underside to provide 
full bearing on the material. Yet it is so 
hard that it actually punches a clean slug 
out of the base metal about the size of the 
wire itself, Thus it produces a clean hole— 
with no tearing puncture in the base metal 
nor burring of the hole. No cracking of the 
metal occurs with its attendant notch effect 
that might localize high stresses under 
vibration. 

U-S-S American Aircraft Stitching Wire 
will penetrate gauges up to .035” for stain- 
less steel—up to .o60” for SO aluminum and 
up to .o4o” for 248 aluminum. It is heavily 
coated with a tightly adhering zinc coating 
to withstand a minimum of 300 hours salt 
spray test. 

Proved under the toughest operating con- 
ditions, this high carbon steel wire is .o51” 
size (with all tolerances under) and has a 
minimum tensile strength of 290,000 Ibs. per 
square inch. It is put up on 5 and 10 Ib. 
cores ready for mounting on stapling ma- 
chines. (A 5-Ib. core of American Aircraft 
Stitching Wire makes approxi- 
mately 10,000 stitches.) We wel- 
come the opportunity of discussing 
the application of this product 
to your wire-stitching needs. 
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WIRE STITCHING 
HAS THESE ADVANTAGES 


@Speeds up fabrication of parts such as 
ducts, shrouding, trailing edge beading, 
packing harness, ammunition boxes, ejec- 
tion chutes, rubber sealing strips, map 
povnets, fire walls, etc. 


@ Strongly joins metal to metal, or metal 
to rubber, wood, asbestos, fabric, leather 
and plastics—without backing strip. 


@ Requires less highly skilled workmen. 


@ Stitches can be applied about 10 times 
as fast as rivets—about twice as fast as 
welding spots. 


@ Faying surfaces may be painted before 
fastening. 
@ Work need not be cleaned before fas- 


tening. 


@ Mating and clamping of work less 
critical. 


@Inspection time and skill required are 
reduced. 


@Flange distance can be reduced. 


@ Power requirements and initial cost of 
equipment are considerably lower than 
for any type of welding. 


| 
| 

WIRE 
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Roddis’ high percentage of perfect aircraft p!ywood 
measured by exacting army and navy standards—has 
proved somewhat mystifying to military men whe 
have confidential knowledge of the aircraft plywood 
industry as a whole. 


But there is no secret formula—no exclusive process 

except that gained from over half a century of applied 
craftsmanship and intimate knowledge of the characteris 
tics of wood. In the highly technical field of aircraft 


1943 


plywood production, Roddis is proving again that there 
is no adequate substitute for knowledge and skill. 


The Roddis organization, from woods to warehouses 
— from officers to employees — have wood bred into 
them. Our warehousemen know aircraft plywood, all the 
way from production to application. Located at these 
convenient points, their help is available to all plane 
production men faced with plywood problems. This con- 


sultation is part of the complete Roddis wood service. 


RODDIS LUMBER AND VENEER COMPANY 
Marshfield, Wisconsin 


RODDIS COMPANY 
1435 W. 37th St., Chicago 9, III. 
RODDIS LUMBER AND VENEER COMPANY 
4601 W. State St., Milwaukee 8, Wis. RODDIS PLYWO 
RODDIS LUMBER AND VENEER CO. OF MISSOURI par 
2729 Southwest Bivd., Kansas City 8, Mo. 


RODDIS PLYWOOD AND DOOR COMPANY, INC. RODDIS PA 
15 Carleton St., Cambridge 42, Mass. 407 t 


RODDIS LUMBER 


RODDIS LUMBER 
727 N. Ch 


RODDIS PLYWOOD AND DOOR COMPANY, INC. RODDIS PANEL AND DOOR COMPANY 
Ormsby Ave., Louisville, Ky. 


515 W. 36th St., New York City 18, N. Y. 1204 W 


AND VENEER CO. OF MISSOURI 
timer Street, Dallas, Texas 


AND VENEER CO. OF MISSOURI 
, San Antonio, Texas 


OD AND DOOR COMPANY, INC, 
and Greenpoint Avenues 
3 Island City, New York 


NEL AND DOOR COMPANY 
Sixth St., Cincinnati, Ohio 


MARSHFIELD, WISCONSIN 
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Manual for Instruction in Military 
Maps and Aerial Photographs, by 
Norman F. Maclean and Everett C. 
Olson; Harper & Brothers Publishers, 
New York, 1943; 138 pages, $1.75. 
’ A basic course of instruction in the 
reading of military maps and aerial 
photographs is offered. It covers what 
soldier should know about the sub- 
‘ject, irrespective of the service to which 
el later be attached. The manual 
js also suited for civilian use. No ma- 
terial has been introduced that does not 
bear directly on how to read the ground. 
All the units of instruction, with the 
exception of three chapters specifically 
devoted to field exercises, have been 
ed so that they can be taught 
either in the field or indoors. Each unit 
‘of instruction is intended to be 1 hour 
inlength. The explanations are put in 
the outline form of lecture notes, some- 
what expanded so they can be under- 
stood by everyone. 


Navigation for Mariners and Avia- 
tors, by Capt. David Polowe; Cor- 
nell Maritime Press, New York, 1943; 
528 pages, $5.00. 

Five important problems of naviga- 
tion are covered in this book: dead 
reckoning; latitude by meridian alti- 
tude; longitude and compass error by 
summer line positions; initial course 
and distance by great circle sailing; and 
identification of an unknown star. All 
celestial navigation is worked by the 
short method of H. O. No. 208 (Dreison- 
stok). 

Special chapters are devoted to 
the history of navigation, piloting, fog, 
meteorology, practical astronomy, azi- 
muth and amplitude determinations, 
right ascensions, declination, time, 
Greenwich Hour Angle, National Al- 
Manac, the sextant, and a day’s 
work, 


War Subject Headings for Informa- 
tion Files (second edition); Special 
Libraries Association, New York, 
1943; 69 pages, $2.00. 

Second and revised edition of a library 


guide for subject headings on current ’ 


war material. Four separate lists are 
presented. One, prepared by the Coun- 
cil on Foreign Relations Library, em- 
phasizes European war aspects. An- 

other, compiled by Time, Inc., is a 

plan for war-clipping 
es 


The list contributed by Standard & 
Poor’s Corporation Library applies 
specifically to economic phases in the 
United States only, while the one pre- 
sented by the Cleveland Public Library 
stresses the popular point of view and 
civilian defense. It is this latter list that 
has been entirely revised and ex- 
panded, 


Wanted: Women in War Industry, 
by Laura Nelson Baker; E. P. Dut- 
ton & Company, Inc., New York, 
1943; 215 pages, $2.50. 

With the aircraft industry rapidly ap- 
Proaching the 50 per cent mark of 
women employees, any book that helps 
to provide a better understanding of the 
better half of all employees is a definite 
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aid. Executives, foremen, and lead men 
have been confronted with problems as 
uncertain of solution as the management 
of women both singly and in groups has 
ever been. 

The adaptation of women to work pre- 
viously done by men has been no simple 
undertaking. This book informs women 
not only how to find jobs and how to 
start in their new occupation but, 
equally important, how to reorganize 
their lives so that there will be as little 
dislocation of family routine as pos- 
sible. 

For the woman who wishes to enter 
industry a brief description of the kinds 
of work she may expect to be given will 
let her know that she will have to de- 
velop a specialized skill and fit into a 
huge machine of factory employ- 
ment. 

As an ever increasing number of 
women will be required to leave their 
homes and engage in industry, such books 
as this are needed to indoctrinate women 
with the idea that war work is just as 
important for them to consider as it is 
for men. 


Wings for America, by Marshall 
Dunn and Lloyd N. Morrisett; World 
Book Company, New York, 1943; 
244 pages, $1.00. 

This book is one of a series of text- 
books titled “America at Work.” Each 
chapter follows the usual form of pri- 
mary textbooks by emphasizing the 
nomenclature and trade terms and end- 
ing with questions, optional work, and a 
list of useful books. 

Like all textbooks for beginners, the 
chapters are written in simple, direct 
style, avoiding any technical wording 
that could not be understood by the 
average boy or girl. 

In addition to the review questions 
at the end of each chapter, the book 
contains an appendix, giving silhouettes 
of 42 types of commercial, private, and 
military airplanes, and a glossary. A 
silhouette quiz is included as an aid in 
the study of aircraft recognition. 


The Raft Book: Lore of the Sea and 
Sky, by Harold Gatty; George Grady 
Press, New York, 1943; 140 pages, 
$3.25. 

It is startling to read that one of the 
greatest experts in navigation claims 
that anyone without previous knowledge 
of the science and without instruments 
can find his location on the high seas 
and lay a course to the nearest land 
simply by using a small book that should 
be part of the equipment of any life 
raft. But the reader will not have 
thumbed many of the pages before he is 
amazed to find how simple it all becomes 
when he learns how the Polynesians 
sailed from island to island using birds, 
insects, fish, clouds, water temperature 
and color, wave forms and currents, and 
the stars to guide them. 

The lore of the sea and sky, which 
Harold Gatty has assembled in this 
compact book, is the result of his having 
spent the greater part of his life in the 
South Pacific, with the opportunity for 
extensive research in primitive naviga- 
tion. Even though one never expects 
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to be cast on an open sea and have to 
use the book for its main purpose, there 
is no one who will not find its pages 
filled with information of the greatest 
interest to any lover of the open road. 
As chapter after chapter tells of indica- 
tions of location through observation of 
things immediately in sight, admiration 
grows for the skill of early navigators. 

Two charts come with the book. One 
is a Mercator projection with many 
tables and the other is a transparent 
star chart. By simplified methods any 
man of ordinary intelligence should be 
able to pilot a course with confidence. 
Even though he does not reach his ob- 
jective he will receive a great psycho- 
logic uplift. 


Spin In, Dumbwhacks, by Lt. 
Richard N. Ryan; J. B. Lippincott 
Company, Philadelphia, 1943; 153 
pages, $1.75. 

A human story of how a college boy 
joins the Army Air Forces, his welcome, 
hazing, and subsequent training. As 
Lieutenant Ryan apparently experi- 
enced all the emotions that come to a 
dodo, the book will let any young man 
who hopes to become a pilot know what 
to expect. The reader is conducted 
through the primary and basic training 
stages as an onlooker hearing a normal 
pupil receive the usual caustic comments 
of his instructors. 

The book has merits beyond its amus- 
ing portrayal of student life in the Army 
Air Forces. It shows why strict disci- 
pline is required and the many difficul- 
ties that have to be overcome by the 
select who pass through the severe tests. 

Humor is not one of the outstanding 
qualities in pilots. It may be hoped that 
Lieutenant Ryan may emulate Cy Cald- 
well and add to the gaiety of aviation 
with more stories. 


Malta Story, by W. L. River; E. P. 
Dutton & Company, New York, 1943; 
222 pages, $2.50. 

If the author had not given his as- 
surance that his story was true, the 
reader might have believed that it was a 
romance taking place in one of the most 
terrifying locales of the war. It relates 
the experiences of four American pilots 
who joined the Royal Air Force. Cof- 
fin was the only one of a group to return. 
The bombing of Malta, the agonizing 
experiences of the people, and the paltry 
air defense that could be made by the 
few aircraft available are described with 
an intimacy and directness that makes 
the book one of the outstanding ac- 
counts of heroism of this war. 

No novel could have greater love in- 
terests than those of the English W.A.- 
A.F. and the little Italian waitress who 
entwined themselves around the hearts 
of the American pilots. Their con- 
stancy through the incessant bombing 
and their final self-sacrifice is worthy of 
the pen of a Dumas. 

No reader will lay this book down 
without a feeling of pride in the deter- 
mination of those R.A.F. pilots who 
flew to their deaths against overwhelm- 
ing odds to hold that essential outpost of 
the British Empire. 


(Continued on page 117) 
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The man who jumped a thousand miles 


E HAS ONLY A FEW HUNDRED Aer 
H FEET TO GO NOW—but he started his through 
jump a thousand miles away. His whole com- Because 
pany of paratroopers and their equipment 
—guns, grenades, ammunition, food, wire- | 
less; even a special cannon—were sped to the —- 
fighting front by plane. of the m: 


The bigger and faster our transport planes, by one ¢ 
the more paratroopers we can fly into posi- 

. The 
tions where they can get the jump on the Sy 
enemy. each 18 11 

That takes tremendous engine power— from the 
and engine power largely depends upon gaso- 
line quality. For assurance of high octane 
fuel, engines can be designed to produce more 
power per pound of weight and per gallon 
of fuel. 


Thanks to the pre-war efforts of the U. S. wee 


petroleum industry, war plane designers and er 
builders today can make the most of the best. tute 


one sche 
It is turning out enormous quantities of 313 
“fighting grade”’ gasoline—and to every gal- 
lon potent drops of Ethyl antiknock fluid fig) 


are added to raise high octane ratings still 161 
higher; to pack in an extra punch. a 


lem 
Right now we of Ethyl are devoting our tral 
plants and people to winning the war; but, 
like most American business, we are making 
extra time to think a bit about after the war 
and how these new and better fuels can be 
put to peacetime use. 


two wee 


ETHYL CORPORATION 
Chrysler Building, New York City 


Manufacturer of Ethyl fluid, used by oi! refiners to improve 
the antiknock quality of aviation and motor gasoline. 
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british Air Ministry 


Translations in 
The Paul Kollsman Library 


Supplementary to the list published in the June, 1943, issue of the 
Aeronautical Engineering Review 


Aeronautical companies and other organizations may borrow copies of these translations 
od his through the facilities of The Paul Kollsman Library upon application by the company librarian 
com- Because of the importance of this material, the regular library loan period has been extended to 
ment two weeks, in order that these translations may be utilized to their full advantage. 
hae should be made by number, author, and title on the regular Library book request cards. Because 
of the many requests for these translations, no more than five copies may be borrowed at one time 
lanes, by one organization. 
en The translations have been reproduced from typewritten copy and the number of pages in 
each is indicated at the end of each reference. Bibliographic information has been taken directly 
wer— from the translations. Photostatic copies are also available at the usual library rates. 
| gaso- 
»ctane 
> more 
gallon 


Requests 


deutscher ingenieure, vy. 86, no. 1-2, 
Aerodynamics Airplane Design Jamey, 
Jacobs, H.,and Wanner, A. D.F.S. diving Kovalev, I. A. High altitude aire tion Gian 
of stretched cellulose fibres (limits and 
rs and brakes on gliders and power aircraft. Re Grazhdanskaia aviatsiia, U.S.S.R., v. 8, mutual relationship); with a note: On 
>} ast ineti- no. 6, June, 1938, p. 39-41. 3 p. the derivation of a ‘‘mean orientation 
e DEST. a 7 al fat af Ps 1. 1938 The development of the He-111 bomber. angle” from the x-ray diagram, by J. de 
ies of a eee B Motorschau, v. 6, no. 8, August, 1942, Booys and P. H. Hermans. Kolloid- 
. sietallinaeti 49 p. 331-334. 6p. zeitschrift, v. 97, no. 2, November, 1941, 
y al- Grammel, R. The effects of inertia in the p. 223-231. 1 p. 
a oe airscrew on the aircraft in curvilinear Hermans, P. H Some notes on the structure 
q fahrtforschung, Schriften, no. 36, 1941. Electricity anil Radio 
Stl 16 p. 8 p — 
Kalachey,G. A contribution to the prob- Blumrich, 8S. Buckling diagrams for pine 
lem of dynamic longitudinal stability of ; ; , i beech struts. Flug 7. 34 
an aeroplane. Transactions of the Cen- French regulations for wireless installations ‘OF 
ig our tral aero -hydrodynamic institute, U.S.- on board ships. Le Génie civil, v. 99, no. 
S.R., no. 235, 1935. 61 p. 17, July, 1942, p. 213. 2p. 
but, Vienna central charging station for battery ste 
scrap disposal). Stahl und eisen, v. 62, 
raking Fluid Flow 10, 1942, p. no. 44, December 29, 1942, p. 921-922. 
254-255. 3 p. 
he war 254-2 3p. 
> Eckert, E., and Drewitz, O. Calculation of Otpushe Mentor, N.F. Barkhause n-Kurtz Wiegand, H. Effect of surface treatment on 
can be the temperature field in the laminar pike Sllattons in a “‘free anode” cireuit. fatigue strength. Miinchen, BMW -flug- 
boundary layer of an unheated body in a Zhurnal tekhnicheskoi fiziki, U.S.S.R., ‘motorenbau g.m.b.h., 1940. a p. 
high speed flow. Luftfahrtforschung, v. v. 9, no. 1, 1939, p. 32-38. 7 p. Wergin, W. What information on the 
19, no. 6, June 20, 1942, p. 189-196. Welded and soldered joints for electric and structure of cellulose fibres does electron 
telephone cables. Elektrotechnische zeit- microscopy provide? Kolloid-zeitschrift, 
Tollmien, W. A vortex theorem for steady schrift, v. 63, no. 31-32, August 13, v. 98, 1942, p. 131-139. 9 p. 
isoenergetic gas flow. Luftfahrtforschung, 1942, p. 376. 2p. 
y. 18, no. 4, May 6, 1942, p. 145-147. ; 


5 p. 


Linke, W. The flow resistance of a heated He 
fat plate Luftfahrtforschung, v. 19, no. | t t Medicine 
4, May 6, 1942, p. 157-160. 6 p. nstruments 
Reichardt, H. Laws of free turbulence. 
1942, p. 1-22. 46 p. Circular slide rule for the rapid determina- problem of high altitudes. he high alti- 
) N ¢ tion of the correct manometer pressure on tude pressure suit. Revue aéronautique 
Schlichting, H. The boundary layer of the hydraulic presses using rubber dies. internationale, v. 7, 1937, p. 52-54. 5p. 
flat plate under conditions of suction and Flugsport, v. 34, no. 16, August 4, 1942, Streltsov, V. V. Stratosphere flying. 
p. 147, 248. 2 p. Grazhdanskaia aviatsiia, U.S.S.R., v. 9, 
improve October 20, 2 Freise, H. Novel scratch recorders for aero- no. 3, March, 1939, p. 17-18. 2p. 
i search. Luftfahrtforschung > tok, 
sline. nautical research. Apollonov, A. P. High altitude flying from 
root nstonal fields of compressible 3 14, no. 8, August 20, 1937, p. 373-386. the aspect of safety. Vestnik vozdush- 
nensional 8 8: 26 p. 1.8.8 )eto- 
flow. Zeitschrift fir &ngewandte mathe- 1, no. 10, Octo 
matik und mechanik, v. 21, no. 5, 
October, 1941, p. 312-315. 6p. Kyrieleis, W. media, control 11 in 
Guderley, G. Powerful spherical and . the dark. uftfahrtmedizin, v. 2, no. 5, 
cylindrical compression shocks in the Materials July, 1938, p. 333-339. » 
neighbourhood 1 of the centre of the sphere 
and of the cylinder axis. Luftfahrtfor- , 
sone. v. 19, no. 9, October 20, 1942, p. Berthold, R. The fluorescent screen image 
02-312. 23 p. and its photographic reproduction (x-ray aie . 
Busemann, A., Dresden, and Walchner, O. examination of materials). Luftwissen, Military Aeronautics 
Aerofoil characteristics at supersonic v. 9, no. 6, June, 1942, p. 184-189. 12 Pp. 
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How LINK-BELT Chains are 


Serving the Aircraft Industry; 


aerial | 
Febru: 


NEW AIRCRAFT SILENT CHAIN 


tions 


Annal 

A 34” pitch silent type chain designed especially for aircraft service. Compact, 1154 “al 

light in weight and of high tensile strength, this chain minimizes the effect of fen 

chordal action giving the maximum in smoothness of operation and making _— 

possible a reduction in loads required to operate controls. It is positive in a 
action (no slip), highly efficient and flexible. Aircraft engineers have found its 
features doubly important in their design work, with the result that it is finding 

wide acceptance on applications on fighting, training and cargo-carrying planes. (Cont 

Are We V 

Major Mal 


The Thom: 


AIRCRAFT ROLLER CHAIN® = og 


of the exti 
A precision built chain that combines great strength a potentialitie 


with light weight and good wearing qualities. It is flex- port to thei 


ible, dependable, shock resisting. Runs in either direc- 
tion on either side and can be wound back and forth to | See) BP premacy ha: 
operate several shafts in the same or opposite directions. iP oe | pa a 
and air-bor: 
He points 0} 
and lives if 


The auth 
3/16 Pitch i ent ype ain to his side i 
A midget in size—but a giant in performance. This Lio > understandi 
chain is serving the aircraft industry in various applica- ~ of the 
tions, such as rudder and aileron controls; cowl flap con- 
trols; for retracting landing gears; on gun mounts and gun oe Pac | feated quic: 
turrets; and wherever conditions require a chain to oper- ib lp 
ate in limited spaces. RE » ile ta: if = 
unity of cor 
LINK BELT COMPANY - re f alr power in 


220 S. Belmont Ave., Indianapolis, Ind. if we have : 
services anc 
ing claims 

A NEW AIRCRAFT CHAIN DATA BOOK® | naval dicta 
sound strat 
that led t 
Send for this engineering da- gaan ‘ 
ta book. It has been especially Dn i 4 
compiled for designers and 4 
builders of aircraft of all types. § ; we i 
For the first time, all the engi- 
neering information necessary 
to design silent chain or roller Astory 4 
chain into aircraft controls is ; 8 group of 
given in this one book. Write — ‘ ‘ lance drive 
on your company’s letterhead. British Ei 


Book No. 1825. author, a n 
Field Servic 
4 graphic 
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und -technik, v. 4, no. 6, June, 1942, p. 
141-144. 8p. 


Baranski. French development of tapered 
n barrels. Wehrtechnische monats- 
fefte, v. 46, no. 3, March, 1942, p. 53- 

56. 5p. 


Photography 


160 Wohlrab, H. C. Development problems in 
aerial cameras. Luftwissen, v. 9, no. 2, 
February, 1942, p. 37-44. 8 p. 


Physics 


149 Ritz, W. Theory of the transverse oscilla- 
tions of a square plate with free edges. 
Annalen der physik, v. 28, 1909, p. 737- 
786. 40 p. 


1784 Fredenhagen, K. Mathematical and physi- 
cal importance of the partial molar coef- 
ficients and the deduction of the Duhem- 
Margules law of partial pressures. Zeit- 
schrift fiir elektrochemie und ange- 
wandte physikalische chemie, v. 48, no. 
3, March, 1942, p. 136-145. 13 p. 


(Continued from page 113) 

Are We Winning the Hard Way? by 
Major Malcolm Wheeler-Nicholson; 
The Thomas Y. Crowell Company, 
New York, 1943; 256 pages, $3.00. 

Here is a book that accepts the claims 
of the extremists who advocate the 
potentialities of air power but which 
adds the great possibilities of air trans- 
port to their claims. Believing, as he 
does, that bombing alone cannot take 
and hold territory over which air su- 
premacy has been secured but that land 
troops must follow such attacks, the 
author advocates the use of paratroops 
and air-borne infantry to gain victory. 
He points out the great wastage of time 


and lives if old methods of warfare are’ 


followed. 

The author brings historic precedents 
to his side in explaining the basic facts 
ofwar. Of great assistance to a better 
understanding of the tactic and strategic 
aims of the war will be his discussion of 
tine principles of warfare. His con- 
dlusions are that the Axis can be de- 
fated quickly if we drop our amateur 
satus and became professionals; if we 
drop all remaining concepts of 1918 tac- 
ties; if we get skilled leadership and 
unity of command; if we strive for real 
alr power instead of simply air artillery; 
ifwe have air forces coequal with other 
services and free them from the hamper- 
ing claims of subordination to land and 
taval dictation; and, finally, if we use 
sound strategy instead of the fallacies 
that led to the useless slaughter of 
300,000 soldiers in the first World 

ar, 


Mercy in Hell, by Andrew Geer; 
Whittlesey House, McGraw-Hill Book 
vompany, Inc., New York, 1943; 
M64 pages, $2.75. 

Astory of the gallantry and courage of 
§ group of volunteer American ambu- 

lee drivers who were attached to the 
British Eighth Army in Africa. The 
suthor, a member of the first American 
Field Service Corps to go to Africa, gives 
‘graphic description of the work of 


1767 Fredenhagen, K., and Tramitz, E. Prob- 
lems and development of a theory of binary 
systems. Kolloid-zeitschrift, v. 99, no. 1, 
April, 1942, p. 52-73. 27 p. 

Fredenhagen, K., and Tramitz, E. Do all 
binary systems approach Raoult’s law with 
increasing dilution? Kolloid-zeitschrift, 
v. 99, no. 3, June, 1942, p. 283-290. 
9p. 

Pohl, R. W. Some new optical investiga- 
tions. Deutsche akademie der luft- 
fahrtforschung, Schriften, no. 8, 1939. 
9 p. 


Power Plants 


Engines 


Zudakin, I. M.,ed. Ground warming plan 
(instructions for operating the A.P.L. 1 
Arctic heating stove). Moscow, Oboron- 
giz, 1940. 4p. 

Smirra, J. 
craft power plants (4000 h.p. reciprocat- 
ing engines). Luftwissen, v. 9, no. 7, 
July, 1942, p. 221-225; no. 8, August, 

1942, p. 234-237. 17 p. 


these unarmed volunteers in the battle 
of Bir Hacheim with the Fighting 
French and at Mingar Qa’im with the 
New Zealand division. 


Ground Instructor, by Charles A. 
Zweng; Pan American Navigation 
Service, North Hollywood, Calif., 
1943; 336 pages, $3.00. 

A revised edition of the Ground In- 
structor has been issued containing the 
new weather code, which was not cov- 
ered in the previous edition. 

The material in this text covers the 
history of aviation, aircraft and theory 
of flight, aircraft power plants, instru- 
ments, aerial navigation, aeronautical 
meteorology, civil air regulations, and 
air traffic rules. 


Airborne Invasion, by John Hether- 
ington; Duell, Sloan and Pearce, 
New York, 1943; 178 pages, $2.50. 

An account of the Battle of Crete. 
Together with a report of the events 
that took place, the author submits a 
study of the operations, the war losses, 
and the Nazi tactics that were em- 
ployed. 


Navigation and Nautical Astronomy 
by Benjamin Dutton; U.S. Naval 
Institute, Annapolis, Md., 1942; 516 
pages $3.75. 

A revised edition of this textbook on 
navigation is offered. In addition to 
general revisions, new material has been 
added to four of the chapters, one chap- 
ter has been rearranged, and one chapter 
has been rewritten. A description of 
the Nautical Almanac and Air Almanac 
has been added. Extracts from the 
Air Almanac for 1941 have been ap- 
pended to the summary. 


Airport Construction & Operation 
Reference; Reginald Burrows, Pub- 
lisher, 1943-1944 Annual Edition; 96 
pages, $2.00. 

The 1943-1944 edition of this hand- 
book for airport designers, managers, 
operators, and employees has been is- 
sued. It contains a buyers’ directory of 
airport equipment and service, supple- 


Cylinder arrangements for air-. 


1755 Schmidt, U. Influence of type of dust on 
the performance of air filters. Zeitschrift 
des Vereines deutscher ingenieure, v. 85, 
no. 39-40, October 4, 1941, p. 800. 3p. 

A new Swedish two-stroke engine. Auto- 
mobiltechnische zeitschrift, v. 45, no. 9, 
May 10, 1942, p. 251-253. 4p. 

Dreyhaupt, F. The present state of re- 
search on engine’ knock. Automobil- 
technische zeitschrift, v. 44, no. 21, 
November 10, 1941, p. 521-533. 24 p. 

BMW-flugmotorenbau g.m.b.h. Valve 
timing for radial engines. German 
patent, no. 696,742. Der Flieger, v. 20, 
no. 9, September, 1941, p. 302. 2p. 

Daimler-Benz a.-g. Twin engine mounting. 
German patent, no. 96,741. Der 
Flieger, v. 20, no. 9, September, 1941, p. 
302. 2p. 


Engines, Turbine 


Gautier, M. The gas turbine, the heat en- 
gine of the future. La Science et la vie, 
v. 40, no. 287, July, 1941, p. 48-56. 10 
Pp 


Jendrassik,G. The Jendrassik gas turbine. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 83, no. 26, July 1, 1939, p. 
792-793. 4p. 


mented by articles on airport design 
factors, seaplane bases, war airfields, 
airport surfaces, airport buildings, air- 
port lighting, communications and traf- 
fic control, and operations. 


Armored Warfare, by Major Gen. 
J. F. C. Fuller; The Military Service 
Publishing Company, Harrisburg, Pa., 
1943; 189 pages, $1.00. 

It is stated that Major General Ful- 
ler’s book of lectures on “FSR IIT” 
(Operations Between Mechanized 
Forces), first published in 1932, was a 
failure in England and the United 
States but was acclaimed in other Euro- 
pean countries, including Germany. 
The present book is an annotated edition 
of the earlier volume, published for 
American distribution. It is offered 
as a complete manual on operations be- 
tween mechanized armies. 

Although the thickness of armor has 
increased and guns are now of larger 
caliber, it is held that speed and range of 
action are much as they were 11 years 
ago, and therefore no fundamental tac- 
tical change has developed that would 
make the 1932 ideas of the author ob- 
solete in 1943. 


Theory of Plasticity, by W. Prager; 
Brown University, Providence, R.I.; 
158 pages. 

Loose-leaf notes have been issued 
giving the essential content of lectures 
on the mathematical theory of plastic- 
ity, delivered at Brown University 
during the second term of the academic 
year 1941-1942. 

The lectures are part of a course of 
advanced instruction and research in 
mechanics. 


The Body Fell on Berlin, by Richard 
Lakin, G. P. Putnam’s Sons, New 
York, 1943; 248 pages, $2.50. 

The theme of this mystery novel cen- 
ters about a Royal Air Force station and 
its personnel. It is purely a ‘“who-done- 
it” story, but, written by a Royal Air 
Force officer, the background of the 
book adds greatly to its action. 
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Services 
of the 


Aeronautical Archives 
the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public 
specialized services are available. 


Four 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple ~ 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range’ from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 
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PERFORMANCE CONTROLS THE AIR 


North American Mustang 


There they go! Roaring cannons on wings! Swooping from the sky... strafing... 
spitting streams of savage steel. In their wake, the mark of America's might. 


Hats off to the performance of those daring Yankee raiders ...and to millions 


here at home from whose skill stems plane performance that rules the sky. 


Hydraulic Pump 
exclusive 
pressure- 


In Aircraft Hydraulics, Fuel Pumps, = * 
tg Air Pumps, Related Accessories... 
PERFORMANCE POINTS TO FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 
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_HERE’S ANOTHER EXAMPLE 
OF SCOVILL COLD-FORGING 
SKILL THAT MAY SOLVE 
YOUR PROBLEM 


“ 3 TIMES ACTUAL SIZE 


rae The contact point illustrated is one of many importanj 
“Know how" proof #13 war jobs here at Scovill. Like all war work (and post | 
...more each month war, as well) savings in materials—money—motions are 
vitally important. Scovill’s cold-forging “know how" | 
delivers them. 

These contact points are made with but two cold-forg. | 
ing operations, plus threading. The product shows the 
ingenuity required. This contact point itself will not solve 
your problem—but it proves a cold-forging “know how" 
that probably can do so. 


We are going to continue to keep Scovill standards of 
production on the same high level after the present 
war crisis. However, if your needs for “special” or 
“standard” fastenings are immediate, consult our neat 
est office listed below. Even if our current war com 
mitments should not permit us to meet your immediate 
requirements, our Fastenings Expert may still be able 
to assist you with your problems—he will also welcome | 
the opportunity to serve you on your post-war needs 


* 


Ake: It may be of service fo others if 


your organization if you route this on. Thank you. 


SCOVILL _ MANUFACTURING COMPANY 


WATERVILLE DIVISION 


PRODUCTS 


WATERVILLE 48, CONN. VEEL. WATERBURY 3-315! 


NEW YORK, Chrysler Building + DETROIT, 6432 Cass Avenue » CHICAGO, 1229 W. Washington Boulevard » PHILADELPHIA, 18 W. Chelten Avenue Building . 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Sete St. . SAN FRANCISCO, 434 Brannan st 
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Lathe Catalogue 

A 12-page file-size catalogue on South 
Rend 9-in. lathes, models A, B, and C, 
as been published by the manufacturer. 
illustrates and describes both the 
znch and metal column base types 
vailable in the three models. 

These lathes are designed for ma- 
hining small accurate parts on pro- 
ction, toolroom, and general work. 
0 facilitate their selection, tabulated 
necifications give complete information 
capacities, feeds, speeds, and dimen- 
os. South Bend Lathe Works, South 
end, Ind. 


Aircraft Electrical Equipment 
Westinghouse Equipment for the Avia- 
m Industry is a spiral-bound industrial 
talogue containing 32 pages of infor- 
ation, specifications, and pictures cov- 
ing the manufacturer’s various lines 

electrical equipment designed es- 
cially for the aircraft industry. It 
hows the four major fields in which 
Vestinghouse serves the aircraft in- 
ustry: in the production of equipment 

airplanes; equipment for aircraft 
anufacturing plants; equipment for 
ound installations such as airports and 
intenance plants; and in the fields 
research and development. Sections 
the book give detailed specifications 
h a wide variety of generators, voltage 
ators, dynamotors, protective and 
pating devices, aircraft instruments, 
mmunications equipment, lamps, and 
iearta parts. 
An Instruction Hand Book has also 
ben recently made available, devoted 
icularly to 24-volt direct current sys- 
ms for aircraft equipment. Its prin- 
pal sections cover  aircraft-engine- 
ven generators, silverstat generator 
bitage regulators, and generator cur- 
mnt control relay switches. Each sec- 
om gives detailed information on the 
haracteristics of the apparatus covered, 

h instructions for assembly and dis- 
sembly, making connections, and 
t ral operation and maintenance. It 
illustrated by photographs and draw- 
Sand tables contain data on names 
@ numbers of parts. Westinghous 
& Manufacturing Company. 


Specification and Data Sheets 


Fairchild Aircraft Division Data is 
e title of the fourth in a series of color 
Hers giving information on the organi- 
mon and products of the manufac- 
tr. It contains the latest specifica- 
Ms and performance figures on the 
rent models of airplanes and as- 


ouse Organs 


semblies in current production, as well 
as a list of the executive personnel of the 
two plants. Colored photographs are 
included, and provision is made for the 
insertion of revised sheets as they may 
be issued from time to time. Fairchild 
Aircraft Division of Fairchild Engine and 
Airplane Corporation. 


Nassau at War 


Illustrated by photographs of the 
plant interior and of some of its prod- 
ucts, a booklet of 16 pages gives a brief 
history of the 33 years of growth of the 
Sperry Gyroscope Company, with par- 
ticular reference to the new Nassau 
plant. The Sperry marine instruments 
are covered, and other pages are de- 
voted to Sperry aeronautical products, 
including the gyropilot, gyro-horizon, 
directional gyro, automatic radio direc- 
tion finder, gun turrets for aircraft, 
remote control for guns, antiaircraft 
directors, and searchlights. Sperry Gyro- 
scope Company, Inc. 


Design-Strengthened Sheet and Strip 


A booklet of 20 pages contains prin- 
cipally a series of excerpts from the 
paper on “Design-Strengthened Mate- 
rials” by Richard 8. Smith and Hamil- 
ton Gray, presented at the Eleventh 
Annual Meeting of the Institute of the 
Aeronautical Sciences in January, 1943 
(Journal of the Aeronautical Sciences, 
Vol. 10, No. 7, pp. 213-217, July, 1943). 
Information is given in the form of text 
and tables, on the tests to which the 
metals were submitted, and numerous 
photographs and drawings illustrate 
the methods of treating them. A list 
is appended of the uses to which the 
process can be applied, together with 
information on fabricating and stream- 
lining the materials. Rigid-Tex Corpo- 
ration, Buffalo, N.Y. 


Aircraft Manufacturing Operations 


Three technical manuals have been 
prepared to assist men and women to 
learn new tasks, take over new jobs, 
and develop new skills in the aircraft 
industry. They incorporate the results 
of experience in the operation of training 
programs designed to give information 
about the materials and processes used 
in the production of aircraft and to de- 
velop the necessary abilities and skills 
in workers from other fields. They are 
as follows: 

Aircraft Hand Forming. hand- 
book of 139 pages constituting a course 
in this line of work contains introduc- 
tory information about inspection and 

121 


and Catalogues ¢ 


grading of work, safety rules, shop 
cleanliness, and other suggestions, hay- 
ing chapters covering the tools used, 
blueprint reading, shop mathematics, 
hand-forming operations, materials, and 
finishes. Detailed instructions are given 
for the performance of 24 job projects. 
The booklet is illustrated by numerous 
drawings. 

Aircraft Sheetmetal Assembly.  Fol- 
lowing the introductory remarks com- 
mon to all three manuals in this series, 
this booklet of 138 pages is divided into 
chapters on the tools used for measur- 
ing, layout, cutting and drilling, shop 
mathematics, riveting tools, metal fas- 
teners, countersinking and dimpling, and 
aluminum alloys and their finishes. In- 
struction is given for 24 specific job as- 
signments. 

Aircraft Spot Welding. This 102-page 
manual was developed to serve as an 
elementary text in the training of spot- 
welding machine operators. The writ- 
ers have endeavored to set forth the 
principles of spot welding which are 
accepted as the most satisfactory at 
present, although it is noted that the 
techniques are constantly being im- 
proved and some changes are to be ex- 
pected. In some cases, it has been 
necessary to sacrifice extreme technical 
accuracy for the sake of clarity. Chap- 
ters cover: aluminum alloys and their 
finishes; weld theory and standards; 
material preparation; machine adjust- 
ment and operation; and welding elec- 
trodes. Test projects for shear and 
penetration tests are given, as well as 
instructions for ten job projects. Good- 
year Aircraft Corporation, Akron, O. 


Postwar Air-Line Plans 


Present into Future. Outlining the 
function and composition of American 
Airlines’ Planning Board and its sub- 
sidiary groups, this article tells of the 
program that has been inaugurated by 
this air line for the planning of postwar 
transportation. Five basic questions 
have been established as a guide to 
the plans: (1) What will be the future 
world economic structure? (2) What 
markets will exist for our service, air 
transportation? (3) To tap these mar- 
kets, what new routes or route exten- 
sions are necessary? What new cities 
should be served? (4) How are we go- 
ing to get our share of the business? 
(5) What do we need in flying equip- 
ment, ground equipment, and personnel 
for the future? 

The development of Idlewild Air- 
port—a new airport for New York 
City, located on Jamaica Bay—is cited 


} 
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as an example of a postwar projedt 
necessitating immediate planning, 
ship News, July, 1943. 


Volcanic Influence on Avigation 


Nace un Volcan (The Birth of a) 
Volcano). The question is discussed | 
whether the volcano Paricutin, in the 
State of Michoacan, Mexico, which hag 
recently broken into eruption, has ere. 
ated phenomena that seriously affect 
air navigation. Mexican and United 
States scientists have taken advantage 
of this rare opportunity to make jp. 
tensive studies of the effects of the erup- 
tion. Prof. Jose Chavez Almanaa, chief 
meteorologist of the Compaiifa Mexi- 
cana de Aviacién, is quoted as stating 
that, in reference to the phenomena 
created by the eruption of the new yol- 
cano, it must be admitted that they 
interfere seriously with air transporte- 
tion: in Mexico. Two regions are af- 
fected: the eastern and southeastern 
part toward Guatamala and the north- 
eastern States of Hermosillo and Sonora, 
in which regions horizontal and vertical 
visibility is greatly decreased. Further- 
more, the erupted ashes carry hydro- 
scopic particles that cause an increase 
of precipitation in the southern part of 
Mexico, while violent storms are re 
ported from zones near the volcano, 
Caminos Del Aire, May, 1943. 


Commonwealth Aircraft of Australia 


The Gadgeter. The history of Com-} 
monwealth Aircraft Corporation of 
Australia and the aeronautical career of 
its general manager, Wing Comdr, 
L. J. Wackett are briefly reviewed. 
Founded as a defense measure, Com- 
monwealth Aircraft is an industrial 
corporation that does not operate for 
profit. It was established in 1935 
with two broad objectives in mind: (1) 

z In its manufacture of airplanes and ait- 
Up where operating conditions are exceptionally severe, Packard 4 utilize 

high-tension aircraft cable is doing its job. This cable has been nalts themes that first-line de- 
developed especially for high-altitude flying. Sheathed in tough fense aircraft could be produced inj 
synthetic rubber, it effectively resists the deteriorating effect of aps 

. rganizs mon- 
moisture, extreme heat and cold, and electrical corona, as well as nae agg re a Pantie. the plan 
the more common forces of abrasion and age. that have been developed by thi 


es 


corporation, its additional activities 
in building parts for and assembling 


Ten years of research and development stand behind Packard 
synthetic-sheath high-tension aircraft cable, which meets the rigid planes of American design, and some of 
standards of the Army Ait Forces. It is another chapter in the | Commander Wackett's inventions are 


. TuUSL, 1943. 
story of Packard’s special ability to develop new products to meet ee. Fees ee 


unusual operating conditions. Cargo Airplane Design 


Looking to the Future. 
contains some data on a design lor & 
vena cargo airplane, patented and assigned 

THE ATTACK— to The Glenn L. Martin Company by & 
WITH WAR BONDS ye member of its Engineering Department. 
The design calls for a two- or lour-€I- 

ELECTRIC gined, low-wing monoplane with tr- 

DIVISION OF cycle landing gear. Tail surfaces oF 

GENERAL MOTORS empennage are not attached to the 

; fuselage but are supported by twilk 

booms running out from the wings 
PACKARD CABLE SERVES THE ARMED FORCES Since the aft end of the fuselage, m 
on trucks « jeeps « tanks « armored cars « planes « which the cargo compartment 1s © 
aircraft instruments « anti-aircraft gun controls « cated, is thus left clear, it can be opened 
landing boats + radio equipment. like a door by means of hydraulic arms 
for the easy loading of freight. + 
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ARMY’S B-26 MARAUDER 


THEY’RE WRITING HEADLINES 


JOR... STEVE... ED... 
and BiLL. You know them. Alex, 
who used to bring your groceries . 
Joe... Steve... Ed and Bill, who used 
to go with little Sally Miller. Likeable, 
quick-to-laugh young Americans. Give 
them the best aerial schooling in the 
world, put them in a rocket-fast, Martin 
B-26 Marauder, and they’re a flyin’, 
fightin’ team that wins! 


There’s a reason for this, of course. Air- 
craft are highly complicated mechanical 
devices . . . and these boys were fitting 


NAVY'S MARTIN TRANSPORT 


WITH A 


MARTIN MARAUDER 


together gadgets, tinkering with tools, 
racing old jalopies, when their adver- 
saries were learning to “heil’’ and 
“banzai.” They’ve got the feel of speed, 
the mechanical know-how that makes 
natural pilots, gunnersand bombardiers. 


This same technical skill gives America 
fighting planes like the Martin B-26 
Marauder. Sleek, graceful, packed with 
speed, power and punch, it’s the kind 
of plane that makes young America’s 
eyes light up... makes him say, ‘Put 
me down for the Air Force!” 


BRITAIN’S BALTIMORE 


What’s more, American technical skill 
is going to play a major role in fashion- 
ing the future. Already Martin has 
designed giant airliners of 125 or more 
tons... mighty ships that will bring 
distant nations to within hours of your 
doorstep. At the same time, our Army 
and Navy airmen, imbued with the 
thrill of flight, the love of speed, are re- 
solving never to be shackled to earth 
again. They’re in the air. . . to stay! 


Alex... Joe... Steve...Ed... and Bill. 
They're doing more than win a war. They're 
building a world that will take your breath 
away. 

THE GLENN L. Martin Co., BALTIMORE 
THE GLENN L. MARTIN-NEBRASKA COMPANY-—-OMAHA 


NAVY'S MARINER PATROL BOMBER 


AIRCRAFT 


Aircraft Since 1909 
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AERONAUTICAL 


NEW 
Wore orsriner 
Tote DEPENDABLE 
SIGNAL INDICATION 


Littelfuse No. 1534 
Signalette 


Lit fuse 


ENGINEERING 


REVIEW 


Photo illustrating typical aircraft instrument panel by courtesy 
of Army Air Forces Materiel Command, Wright Field. 


SIGNALETTE 


SEPTEMBER, 


1943 


ANOTHER IMPROVEMENT BY LITTELFUSE 


Here is a signal light 
that gives positive in- 
dication in brightest 
sunlight, or darkest 
night—a signal light 
that adapts instantly to 
the airman’s eyes after 
looking out of cockpit 

a signal light that 
does not require con- 


“BUTTERFLY” 
OPEN 
SIGNALING. 
tinual replacement of 
parts—an always distinct signal light with- 
out blur, glare, or dimming—a signal light 
that stands up in roughest going. 


Outstanding Factors of 
LITTELFUSE Signalette 


This unit is an entirely 
new signal indicator for 
industrial uses, and for 
aircraft; in aircraft, for 
signal indication on 
landing gear, running 
gear, radio, oxygen 
flow, fuel and oil pres- 
sures, etc. 


Signalette indicates 
without lamp or deli- 
cate filaments. Indica- 
tion is by reflected light, 


“BUTTERFLY” 
CLOSED 
NO SIGNAL. 


daylight or artificial—by “black light” 
and in total darkness. 

When electrically energized, two vanes 
of a fluorescent radium-active “butterfly” 
instantly open, showing light signal. Sig- 
nalette is furnished for signals in red, 


amber, green or white. 


Does Away with Spare Parts 


When Signalette is in- 


> stalled it needs no fur- 
— 85 


ther attention. It entirely 
eliminates the cost, in- 
° convenience, and delays 
of replacement by spares. 

No spares are required. 

rhere is no fragile fila- 

ment to break under 

vibration in a Signalette. 

The Littelfuse Signal- 

ette mounts in the same 

space as Lamp Assembly 


155° 

AC 42-B-3593. 


It has successfully withstood tests down 
to —85° F and up to 155° F- 


tions equal to the most severe in aircraft 


and condi- 


operation. Original instant response and 
clarity of signals have been shown in life 
tests in excess of 600.000 cycles. 


Saves Half the Current 


Signalette uses only 2.25 watts as against 
average of 4.5 watts of filament lamps. 
Signalette draws only .09 ampere. 
Normal high voltage surges do not burn 
out Signalette. With its strength and con- 
struction for extreme shock—its non-shat- 
terable plastic cap, its dependability and 
freedom from the necessity of spares and 
replacements, it sets a new standard of 


economy. 


Send for Signal- 
ette Bulletin with 
complete engi- 
neering data, and 
information on 
samples for test. 


Write or wire Littlefuse E1 Monte offie 
for all details. 


LITTELFUSE 


INCORPORATED 
260 Ong St., El Monte, California 
4737 Ravenswood Ave., Chicago, Ill. 
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ame hydraulic mechanism used to 
nise the cargo door also extends a col- 
psible loading ramp that can be ad- 
‘ysted either to the ground or to the 
bgck of a truck. The Martin Star, 
August, 1943. 


German Airplanes 


The Competition is Good. Ralph Ly- 
nan. A brief survey of some German 
ireraft in which the features of each 
plane are noted and comparisons are 
made with similar American aircraft 
yes. The planes discussed are the 
Messerschmitt Me 210 and 323, Hen- 
ghel He 129, Focke-Wulf FW 1904-3, 
and the Junkers Ju 90. In evaluating 
the materials, workmanship, engineer- 
ing, and production of the Germans, the 
writer cautions that they should not 
be underestimated. He claims that 
they are continuing to devise new pro- 
duction-line methods to keep pace with 
American developments. Douglas Air- 
June-July, 1943. 


Advice on Cutting Fluids 


Cutting Fluids for Magnesium Alloys. 
\. M. Lennie. A metallurgist con- 
nected with The Dow Chemical Com- 
pany gives advice on the use of cutting 
fuids in working magnesium alloys. 
The properties and machining char- 
acteristics of metal are outlined, com- 
paring the procedures for machining it 
with those for other metals. The pri- 
mary functions of cutting fluids are 
stated to be in cooling the work and re- 
ducing the fire hazard, and other re- 
sults of the use of cutting fluids are 
mentioned. Specifications are given for 
proper cutting fluids. It is shown that 
under certain conditions dry machining 
may be the correct procedure. Compari- 
sons between American practice and 
British practice are made, and it is in- 
dicated that American methods favor 
the use of cutting fluids. The Houghton 
Line, July, 1943. 


Facts About Mexico 


Make Friends with Mezico is the title 
di an illustrated booklet of 24 pages 
containing a variety of information 
about the history, customs, climate, and 
other features of the Republic of Mexico. 
Sections cover its agriculture, mineral 
‘sources, manufacturing industries, an- 
‘ent cultures, and handicrafts. It 
ives figures and data about the differ- 
ent territories, tips for travelers and 
‘acts regarding the country’s air com- 
meree. American Airlines, Inc. 


Aircraft Accessory Catalogue 


Under the title Mead Industrial Air 
ower an illustrated catalogue of 24 
pages covers the manufacturer’s lines 
‘air cylinders and air-operated devices 
® industrial applications. The new, 
falented air clamp is described and its 
is are explained. Other types include 
‘ midget model, horizontal thrust 
models, work feeders, vertical thrust 
a's air Vises, and accessories. 
i Specualties Company, Chicago, 


ORGANS 


AND CATALOGUES 


This completed fuselage of a Stinson ‘Flying Jeep” is ready to receive its fabric 
covering. 


Tubing in Light Airplane Construction 

The ‘Eyes Upstairs.” How steel 
tubing is employed in the construction 
of light airplanes, such as the Stinson 
Sentinel, built by the Stinson Division 
of the Consolidated Vultee Aircraft 
Corporation and also known as _ the 
“Flying Jeep,” is related in a brief 
article. The services of this type of air- 
craft in Army cooperation are related, 
particularly in observation work for the 
artillery, tank units, the cavalry, and 
the infantry. Comments are made on 
the performance characteristics of the 
plane. War Production Drive by Sum- 
merhill, July 31, 1943. 


Marauder Service School 


Post Graduate Course. The Glenn 
L. Martin branch of the Army Air 
Forces Training Command, Training 
Detachment, is described. The pur- 
pose, activities, curriculum, and equip- 
ment of the school are given. Similar 
to schools set up in other aircraft plants, 
this one has been established to train 
selected Army Air Forces mechanics 
for the specialized servicing of Martin 
Marauders. The article includes notes 
on the foreign-duty mobile service units 
for which some of the students are pre- 
pared. The Martin Star, August, 
1943. 


Plant Maintenance 


Maintenance Miracles. An article on 
the plant maintenance departments of 
Bell Aircraft. Indicating the varied 
work of these departments, three general 
classifications are applied to the nature 
of their activities: routine maintenance, 
preventive maintenance, and emergency 
maintenance. Successive steps in the 
factory procedure of repairing a machine 
are described. The Bellringer, August, 
1943 


Management Problems 

Practical Aspects of Supervisory Train- 
ing. C. A. Posson. A booklet of four 
pages contains an article on the problems 
involved in supervisory training and on 
available methods for increasing the 
efficiency of foremen and other super- 
visory shop executives. The important 
phases of job evaluation and personnel 
analysis are summarized. Report No. 
143, George S. May Business Founda- 
tion, Chicago, Ill. 


Ideas from Employees 


Ten Thousand Ideas. F. L. Taylor. 
The Employee Proposal for Improve- 
ment Plan, inaugurated by the Lock- 
heed and Vega Aircraft Corporations, 
is outlined. Representing a phase of 
their work simplification program, this 
plan invites suggestions from employees 
for improved production methods and 
pays awards for accepted ideas. In ad- 
dition to giving advice on how to sub- 
mit ideas, provisions of the Proposal 
Plan and the basis of awards are listed. 
A feature of the program is the course 
in Work Simplification given to all 
supervisory personnel to aid them in 
improving their work and to show them 
how to assist those employed under them 
to present ideas properly. Lockheed 
Vega Aircraftsman, August, 1943. 


Catalogue on Plastics 


Injection Molded and Extruded Plas- 
tics, Catalogue III, is a 40-page book- 
let, constituting a revision of former 
catalogues issued by the manufacturer. 
Sixteen pages are devoted to colored 
illustrations of the numerous products 
of the manufacturer in this class of 
goods, while other pages contain in- 
formation on the plant equipment and 
facilities of the manufacturer and on the 
methods of producing and fabricating 
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the materials. The molding processes 
for thermoplastics, the injection and the 
extrusion methods, and the molds used 
are described. Thermoplastic materials 
molded by the injection process include 
cellulose acetate, cellulose acetate butyr- 
ate, acrylic, vinyl, polystyrene, ethyl 
cellulose, and vinylidene chloride. An- 
other section of the book is devoted to 
technical data and physical properties. 
Elmer E. Mills Corporation, Chicago, 
Ill. 


Prevent World War Ill 


Stukas Weren’t Enough. Stating that 
the United States’ military record has 
been one of unpreparedness throughout 
its history, the writer urges that America 
no longer depend on fortuitous circum- 


stances but be prepared for any emer- 
gency in the future. He claims that 
proper preparation means the develop- 
ment and superiority of all classes of 
weapons and analyzes some of the mis- 
takes made by Germany. These in- 
clude: concentration on producing of- 
fensive bombers, such as the Stuka, 
which was small, badly armed, short- 
ranged, and weak defensively; the es- 
tablishment of airplane production upon 
the thieory of quantity and static de- 
signs, without taking into consideration 
the necessity for constant design modi- 
fications; underestimating their ene- 
mies; and preparing for war only under 
certain conditions and in certain terri- 
tories. The writer goes on to show 
how the cooperation of Britain and 
America in developing airplanes for spe- 


EMERGENCY 
CALL 


HIS MAN’S NOT A DOC- 

TOR —at least not an M.D. 
But he’s called in on a vitally 
important case, trouble in the 
glue room of a wood-working 
plant with war contracts. In his 
hand is a viscometer, one of 
many instruments with which 
he diagnoses trouble. 

Chances are this man’s “know 
how,” backed by 20 years’ expe- 
rience of his company and his 
own technical training, will 
straighten things out in a few 


minutes. Maybe, if it’s more serious, 
the cure will have to come from Laucks 
laboratories. But —he’ll get results. 
This is just another service by 
Laucks staff of glue men, chemists and 
engineers, who know glue from inside 
out, who see that Laucks glues do more 
than merely meet the specifications. 
Take advantage of this “bonus” . 
Laucks glue service... get your sup- 
plies and counsel from the world’s 
largest makers of water-resistant and 


waterproof glues. 


I. F. LAUCKS, INC. 
CHICAGO, 2 — 6 N. Michigan Avenue 
SEATTLE, 4 — 911 Western Avenue 
LOS ANGELES, 1 — 859 E. 60th Street 
Factories: 


Seattle, Los Angeles, Portsmouth, Va., Lockport, 


In Canada Address: 


1. F. LAUCKS, Ltd., Granville Island, Vancouver, 
HERCULES -LAUX-MERRITT, Ltd., Stanbridge, Quebec 


Consult LAUCKS — America’s Glue Headquarters 


SYNTHETIC 
RESIN 
AIRCRAFT 


MEET GOVERNMENT SPECIFICATIONS IN THE AIRCRAFT INDUSTRY 
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cific, but unlike, purposes and i 
steadily striving for improved q 
has helped to put the Allies on the Toad 
to victory. He mentions fields of g 
craft development in which the Unite 
States has been particularly active and 
those that have been specially Spon. 
sored by Britain. The Pegausus, Ay. 
gust, 1943. 


School for Army Air Force Mechanic 


Training the Army to Keep ’Em Phy. 
ing. An account of how American Aj. 
lines trains Army Air Forces personne 
to become airplane mechanics. With 
practical application forming the bass 
of instruction at the American Airline’ 
school, the students assigned there hay 
had previous mechanical training eithe 
in civilian life or at other Army 
schools. 

Three general courses are given: om 
covers engine testing, maintenane 
and overhaul; another, major airemf 
overhaul and maintenance; and the 
third, radio overhaul, maintenance, ani 
trouble shooting. Flagship News, July, 
1943. 


The Completed Plane 


A Bomber Is Born. Concluding artic 
of a series on the design and construe 
tion of Martin bombers. This install 
ment presents a brief overall review o 
the entire production process. It alo 
describes the work of the Service De 
partment personnel. The Martin Star, 
August, 1943. 


Zinc Chromate Saving 


Our First Victory. Roy Bell. En 
ployed by the Vega Aircraft Corpor- 
tion, a system for recovering zine chro- 
mate from the residue of preservative 
primer is described. A large dough 
mixer is utilized for cleansing the paint 
spray sludge and removing the water 
from it so that quantities of the critical 
component may be salvaged and used 
again. Lockheed Vega Aircrafisman, 
August, 1943. 


Trim-Tab Actuator Streamlined 


Idea Shapers. A brief account of the 
making of a new trim-tab actuator. 
Developed by two Bell employees, the 
new device has half as many parts #& 
the old-style trim-tab actuators and 
requires only 5 min. to assemble, This 
is a saving of 1 hour and 25 min. i the 
assembly of each actuator. The Bel 
ringer, August, 1943. 


Piping Catalogue 


If It’s Piping Contact Flori is & ne¥ 
64-page catalogue containing illusite 
tions and descriptions of the v D 
of piping and pipe services made § 
able to industry by the manufacture. 
Standard and special piping for struc- 
tural and architectural purposes 
bending, coils, and fittings compns?' 
of the company’s facilities, the 00! 
also contains tabulated specification 
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HOLLAND EARTH FOR A 
HOMESICK DUTCHMAN 


How a Vega Ventura Bomber Brought 
Home Dirt from the Land it Raided! 


rican Aj 
wesied A handful of Holland earth, scraped from the bomb- 
personne P 
y & = bay doors of a returned Ventura medium bomber— 
: << back victorious from a smashing raid on Axis-held 
1ere have 
ving either 1. VEGA VENTURA medium bombers were chosen Europe—tells an exciting, true story of the depend- 
er Amy for a smashing role in the big daylight raid on the ability of one fighting American warplane. 
riven: one Philips Wireless Works in Eindhoven, Holland. Last to 
intenanee go over the target, their job was to drop incendiaries 
or aireralt from roof-top heights on factory buildings already 
and the damaged by high-explosive bombs dropped by other 
re, bh aircraft earlier in the raid. 
ling article 
| construe 
nis install 2. AT TREE TOP LEVEL they swept in—lower even 
review of than the “flak towers” built to protect this vital Nazi 
2 . supply center. The defensive gunfire was heavy, and 
wine many a crewman saw the interior of his Ventura clearly 
lighted by licking tongues of flame from burning build- 
ings or by exploding shells. 
ng 
ell. Em- 
reservative » 
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| LEAPING LIKE A PORPOISE, one 

loyees, the stout-hearted Ventura was caught in almost 

point-blank cross-fire—but made its run and 

able. This eHfectively dropped its bombs. Then with a 

min. in the § “®ggering crash the open bomb-bay doors 
The Bel- @ scraped the ground! 


4. A BREATHTAKING MOMENT-—Then | This is another in a series of 


with a surge of its two powerful engines, stosies chev? Lockheed end 
the Ventura fought its way up into the air 
again, away from danger, and across the 


Vega and their accomplish- 
ments. Watch the pages of 


‘oa channel to its home base in England. this magazine for another 
varied li 5. CAKED IN THE CHINKS of its battered | ve aviation adventure. 
nade od bomb-bay doors was a present for a home- 

4 sick Hollander. It was Dutch soil — scooped GS lio 

poses, pipe from the Netherlands and brought back by the LG 

ymprise the Vega Ventura—an American bomber tough 

to a review enough to take a direct hit, bounce off the AIRCRAFT CORPORATION 
the booklet ASubsidiary of Lockheed Aircraft Corp. 


cifieations ground, and still fly its crew home safely. Burbank, California 
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Bullet wounds that heal themselves 


VEN before that fatal day of Decem- 

ber 7, 1941, Shell’s great research 
laboratories were supplying manufac- 
turers with butadiene—the key to a syn- 
thetic rubber that will do things natural 
rubber can’t do! 


Today this synthetic rubber made 


with butadiene is performing one of 


the miracles of modern warfare! It is 
used to line airplane gasoline tanks ... 
make ‘“‘bullet-riddled’’ tanks self- 
healing. When enemy bullets pierce 
the tanks, the spongy rubber fills the 


holes, keeps the plane flying. 

It is research such as this that first 
produced 100-octane fuel in commer- 
cial quantities ... one of the reasons 
the majority of the country’s leading 
plane and engine manufacturers pre- 
fer Shell Aviation Fuels. Shell Aviation 
Products are also preferred by many 
airlines, aviation training schools, and 
airports. 

Farsi ghted airport operators will find 
Shell’s wartime popularity a profitable 
peacetime asset. 
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aad price lists for the materials and 
grvices offered. The Flori Pipe Com- 
pany), St. Louis, Mo. 


Navigational Computers 


Many aircraft navigational com- 
are currently made from vinylite 
rigid sheet—a plastic material that is 
reommended for the purpose by the 
manufacturer because it is tough, has 
low moisture-absorption qualities, and 
does not shrink or warp under the vary- 
ing conditions encountered in aero- 
qautical use. Computing instruments of 
this type are produced from opaque 
black or white rigid vinyl sheets, while 
protractors and other navigational plot- 
ting instruments are made of trans- 
parent sheets. The sheets are printed 
in one or more colors and then over- 
laminated with a thin transparent sheet 
of plastic to protect the inks. For ap- 
plications where a drawing surface is 
required, a dull matte finish is obtained 
by means of a specially engraved plan- 
ishing plate during the laminating proc- 
es. Bakelite Review, July, 1943. 


Radio Direction Finder 


Ina booklet of 22 pages, descriptions 
and illustrations are given of the new 
Sperry automatic radio direction finder. 
In addition to a general description, 
detailed descriptions cover the control 
wit and indicator, the use of the scale 
to read magnetic bearings and true 
bearings, the receiver, and the loop 
and drive mechanism. The advantages 
of the instrument are outlined, together 
with information on true electrical per- 
formance and on the Sperry dual auto- 
matic finder. Sperry Gyroscope Com- 
pany, Inc. 


Welding of Low-Carbon Steel 

A four-page leaflet covers recom- 
mended practices for the spot welding 
of low-carbon steel. This constitutes 
an emergency standard prepared on the 
basis of information obtained from a 
number of fabricators of mild steel 
structures and resistance-welding equip- 
ent manufacturers. It is intended to 
meet the needs of the U.S. Navy and 
the War Department as well as those in 
industry engaged in the production of 
war materials, 

The bulletin is composed essentially 
ol two charts—one each for spot and 
‘am welding, together with an ex- 
planation for their use. For example, 
after the metal gauge is determined, the 
welding electrode or roll is selected, the 
pressure is adjusted, and the weld time 
set and a pull test made. This is the 
order in which the data appear from left 
‘0 right on the charts. The work was 
tiated by the Resistance Welding 
Research Committee of the Welding 
Research Council and has been approved 


¢ the Resistance Welding Standards 
mmittee of the American Welding 
Society, 
Copies may be obtained from the 
Society at $0.10 each. 
ng Society, New York. 


American Weld- 


HOUSE 


This new compact plastic blower has 
been designed for air circulation problems 
where equipment space is restricted. It is 
claimed to deliver 15 cu.ft. per min. at 


3,000 r.p.m. The weight of the turbo- 
type wheel and housing is only 2 oz. The 
back plate facilitates mounting on any 
type motor. 


Book on Foremanship 


Foremanship and Accident Prevention 
in Industry. A book has been issued 
which is designed to teach foremen the 
principles of accident prevention. It is 
also suitable for use in a foremen’s over- 
all training course. Chapters cover the 
Foreman in Industry; Causes of Acci- 
dents; Accident Control in Manufactur- 
ing Methods; Maintenance; House- 
keeping; Personnel Control in Accident 
Prevention; Aids to Foremen. Ameri- 
can Mutual Liability Insurance Com- 
pany, Boston, Mass. 


Work Simplification 
What's the Big Idea? Al. A. Adams., 


Twenty-six ideas for improving produc- 
tion are outlined. Suggested by Douglas 
Aircraft Company employees, these in- 
novations are illustrated by avseries of 
photographs. Douglas Airview, June- 
July, 1948. 


Catalogue on Plastics 


A catalogue has been issued on Mon- 
santo plastics. Monsanto plastics are 
made both from synthetic resins and 
cellulose derivatives. The six basic 
types of plastics described in this cata- 
logue are Nitron, Fibestos, Lustron, 
Resinox, Saflex, and Monsanto’s new 
melamine resins. Information is given 
on the comparative properties of plas- 
tics, molding compounds, plastic sheets 


Plexiglas saw-shields designed by Re- 
public Aviation’s Methods Engineering 
Department help prevent eye and head 
injuries. 


ORGANS AND CATALOGUES 
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rods and tubes, rubber-like compounds 
and specialty resins. Monsanto Chem- 
ical Company, St. Louis, Mo. 


Manual on Piston Rings 


An aircraft-engine piston ring manual 
has been published by the manufacturer 
of Muskegon piston rings. The manual 
contains 48 pages with illustrations and 
is divided into three parts. Part I deals 
with servicing and inspection. Included 
in this section are notes and precautions 
for aircraft-engine overhaul and _in- 
formation on the inspection, cleaning, 
and reconditioning of the piston and 
cylinder barrel. Lapping operations are 
described, as well as the installation of 
piston rings. 

Part II contains basic dimensions and 
tension specifications of various sizes 
and types of aircraft-engine piston 
rings, a description of the various types 
of compression and oil rings, a table of 
piston clearances for different makes 
and types of aircraft engines, a table of 
recommended practices for the cylinder 
reconditioning of different engines, pis- 
ton ring setups, and clearances for dif- 
ferent engines. A table of American 
aircraft-engine specifications is also 
furnished. 

Part III discusses piston-ring and 
cylinder wear, factors that influence oil 
consumption, chromium plated rings 
and the manufacture of aircraft-engine 
piston rings. In the back of the cata- 
logue is a millimeter-to-inch chart and a 
Rockwell conversion chart. Muskegon 
Piston Ring Company, Muskegon, Mich. 


Teaching Teachers 
What Is ‘‘J.1.T.”? The principles 


and purpose of the Job Instruction 
Program are explained. Initially 
sponsored by the Office of Production 
Management, this program provides 
participating companies with special- 
ists to instruct their supervisory per- 
sonnel in scientific methods of teach- 
ing jobs to inexperienced workers. 
Ryan Flying Reporter, July, 1943. 


Service Organization 


The Sun Never Sets.” An article 
on the organization and operations of 
, Lockheed-Vega’s field service units. 
Operations are divided into four major 
groups: reassembly of aircraft shipped 
overseas by boat; modification of planes 
for specific combat theaters, including 
installation of the latest equipment; 
maintenance, overhaul, and repair to 
keep battle planes in fighting trim; and 
the repair of battle and operational 
damage. The organizational setup is 
outlined as follows: (1) four bases in the 
United Kingdom—one in_ northern 
Ireland, two in Scotland, and one in 
western England; (2) six mobile repair 
units that shuttle between remote flying 
fields in England; (3) two large service 
bases in Southern California and Texas; 
(4) more than 150 highly trained tech- 
nical service representatives who work 
with Army or Navy units in the field; 
and (5) training school in Tennessee. 
Lockheed Vega Aircraftsman, August, 
1943 
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NICKEL AIDS THE PETROLEUM INDUSTRY 
to KEEP Em PRODUCING! 


Oil is ammunition. On every battle 
front, oil is war material number one. 

Besides power for ships and subs, 
planes and tanks, trucks and jeeps, it 
also provides the basic ingredients for 
synthetic rubber, toluene for TNT, 
chemicals, and many other essential 
war materials. 


To meet increased wartime demands 
for oil, field and pipeline equipment 
carries heavier loads. Refineries make 
longer runs at high heats and pressures. 
Engineers add sub-zero cycles and new 
catalysts. Equipment is taxed up to and 
sometimes beyond rated capacity .. . 
precision equipment that cannot be 
readily replaced. 

Despite emergency schedules, how- 
ever, that equipment rarely fails. For, 
since the days when shallow wells were 


drilled with wooden rigs and kerosene 
was shipped in oak barrels, oil men 
have relied largely on stressed parts 
strengthened and toughened by addi- 
tions of Nickel. 


The oil industry knows many uses 
for Nickel alloyed materials, from crown 
blocks to drill bits, from sucker rods to 
pressure stills. Alone, or in combination 
with other alloying elements, Nickel 
helps metals resist corrosion, retard 
wear and absorb shock overloads. Prop- 
erly used, a little Nickel goes a long 
way to insure dependable, uninter- 
rupted operation of production and re- 
fining units. 

For years the technical staff of Inter- 
national Nickel has been privileged to 
cooperate with petroleum engineers 
whose pooled information and “know- 


how” are now so vital to Victory. To 
men in all industries who desire assist- 
ance in the selection, fabrication and 
heat treatment of ferrous and non-fer- 
rous metals, INCo engineers and metal- 
lurgists offer counsel and data. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
dota and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


Nickel’ 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N.¥- 
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Micrometer Stop Countersink 
Improvement 


Based on the principle used in engine 
valve-spring design, a split keeper 
which gives positive set to the retainer 
collar on bearings is now incorporated 
inmicrometer stop countersinks. With 
this positive locking feature, the makers 
date that no amount of vibration will 
loosen the bearing retainer and cause 
damage to the tool or material. 

The keeper inserts work on the slot- 
ted, taper shaft principle. All force is 
directed toward the shaft center under 
constant, even pressure. The unit may 
be immediately disassembled by hand. 
OQn-the-job oiling and other required 
servicing can be readily accomplished. 

Itis claimed that the use of this lock- 
ing method adds to the working life of 
Aero Tool stop countersinks and com- 
plements other important features in- 
corporated in these tools. Aero Tool 
Company, Burbank, Calif. 


Automatic Lubricator for Air Tools 


An automatic lubricator for feeding a 
regulated oil mist into air tools is de- 
signed to eliminate the need for fre- 
quent daily oiling and prevent ‘‘freez- 
ing” of such equipment. The lubricator 
s recommended by the makers for use 
in the air hose from 1 to 6 ft. from the 
tool, or it may be used in air pipes for 
larger air-driven stationary or semiport- 
able tools. It is also adaptable for air 
passages in a machine. 

A positive feeding action provides a 
regulated amount of oil, but feeds oil 


ctory. To § only when the tool is operating. The 
ire assist- § Oil reservoir holds enough oil for more 
ation and a week under normal usage. A 
i non-fer- § ‘lear Lucite window shows when it 
nd metal- "eds refilling. 


Positive regulated wicking action 
with an automatic shut-off prevents any 

ing of air tools with oil. Unless 
otherwise specified two standard set- 
ungs are provided from the factory. 

tators thus cannot tamper with oil 
feed settings. Air-Lube Filters, Inc., 
Glendale, Calif, 


Portable Spark-Plug Tester 


The Amsco portable spark-plug tester, 
Model P80, is a sall-conieiand testing 
uit. It consists of a hand- and motor- 
ven magneto, hand-operated pres- 
sure-test bomb, and a gap-setting tool, 
ed to service BG spark plugs and 
» Bendix, Champion, and AC plugs 
of the aircraft type. The 110-volt, 
rip. motor, used for driving the mag- 


5, N. Y. 


neto when alternating current is avail- 


able, also has an arbor and collets for 
cleaning spark plugs. 

Supplementing the unit’s hand-pump 
pressure-test bomb, a small detachable 
bottle of carbon dioxide makes possible 
the testing of more than 1,000 plugs 
without refilling. The testing equip- 
ment mounted in a small, portable 
metal box weighing approximately 80 
Ibs., is suitable for mobile field repair 
units and can be easily transported in 
trucks, planes, boats, and tanks. 

A wide variety of gauges, adapters, 
and wrenches and an electrode forming 
and adjusting tool complete the set. 
Airplane Manufacturing and Supply 
Corporation, North Hollywood, Calif. 


Roll-Film Dryer 


A new roll-film dryer for aerial photo- 
graphic work has been developed by the 
Lau Blower Company in cooperation 
with technicians from the Army Air 
Corps at Wright Field. It is reported 
to be capable of drying film in little more 
than 30 min. It uses Armco Zincgrip- 
Paintgrip, a special zinc-coated metal 
that can be formed or drawn without 
flaking or peeling of the protective zinc 
coating. 

The dryer is equipped with an elec- 
trical heating unit and variable-speed 
motor. Filters keep out dust, while the 
blower spreads 2,000 ft. of conditioned 
air per minute over the traveling film. 
The new dryer takes film up to 91/2 in. 
wide and 210 ft. long. The American 
Rolling Mill Company, Middletown, O. 


Forging Ampco Metal 


All grades of Ampco Metal are forge- 
able, although Grades 16 and 18 show 
the most favorable response. Forging 
does not improve the harder grades— 
having Brinells above 200—as much as 
it does those with lower Brinell num- 
bers. Grades 16 and 18 are best suited 
for shock-resistant service and the proc- 
ess of forging increases that shock re- 
sistance. 

The metal flow induced by the impact 
refines the grain and knits or keys the 
crystals. The metal changes from short, 
bulky grain to long, finger-like crystals. 

Physical properties are improved and 
often the product lends itself more 
easily to machining and fabrication. 
Forging, of course, does not in any way 
affect the wear-resistant properties of 
the alloy which are inherent in the metal 
itself. 

The forging of Ampco Metal should 
be done by those who are experienced 
with the metal. The hot-working tem- 
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perature ranges in Ampco are critical, 
and such work should not be undertaken 
by anyone not familiar with the metal- 
lurgic practices involved. Ampco Me- 
tal, Inc., Milwaukee, Wis. 


Hy-Lift Truck 


Announcement has been made of a 
new 4,000-lb. capacity Hy-Lift truck 
known as the Type H-2, which com- 
bines the “self-loading” feature with 
tiering and is useful for both transport- 
ing and tiering skidded material. 

The truck is built on a 66-in. wheel- 
base; the overall length, including the 
operator’s guard, is 123°/, in., and the 
truck is designed for operation in inter- 
secting aisles 67 in. wide. Its overall 
height of 83 in. permits ready entrance 
into box cars for loading and provides a 
maximum lift of 67 in. The platform is 
261/. in. wide, 54 in. long, 11 in. high 
in the low position. 

The battery box has been increased 
in size and provides space for enough 
additional battery capacity so that the 
truck may be operated continuously on 
the longer shifts now in effect. Under 
most conditions, there is no need to stop 
during a working shift to change bat- 
teries. 

An improved hydraulic lift system 
provides control of hoisting and lower- 
ing. The control lever, convenient to 
the operator’s right hand, starts the 
pump motor and closes the valve, fore- 
ing oil into the jack cylinder. Lowering 
is by gravity controlled by the same 
lever. A limit switch shuts off the pump 
motor at the upper limit of platform 
travel, with auxiliary safety through a 
relief valve. The platform travels ver- 
tically on ball-bearing rollers running in 
upright channel guides. The power is 
supplied by a single hydraulic jack, and 
travel is compounded by sprockets and 
roller chains. 

Included on the truck are such stand- 
ard Baker features as the Travel Motor, 
designed specifically for industrial truck 
service; the Duplex Compensating 
Suspension, which eliminates all sliding 
contacts between the power axle and 
frame; and the No-Plug Controller, 
which provides three speeds in each di- 
rection, controlled by a single handle. 
Baker Industrial Truck Division of The 
Baker-Raulang Company, Cleveland, 
O. 


Wood-Toughness Tester 


A machine for testing the toughness 
of wood, recently developed by the 
U.S. Forest Products Laboratory, is 
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AT ALL POINTS 
OF HIGH VIBRATION 


This special vibration-proof Cannon 
Connector, because of its precision- 
built unit construction, is highly de- 
sirable for use on equipment which 
is subject to excessive vibration... 
such as the feathering governor, 
mounted behind the propeller. 

The special type of Cannon Con- 


nector developed for use in this ex- 


The Bulletin on Cannon Type AN Con- 
nectors... gives a complete explanation 
of construction and operation of AN 
plugs. 82 pages with ample illustrations. 
Address Dept. A-105, Cannon Electric 
Development Co., Los Angeles 31, Calif. 


CANNON 
ELECTRIC 


ENGINEERING 


RE 


posed position retains the coupling 


ring on the fitting by means of a 
phosphor bronze retaining ring de- 
signed in such a manner that per- 
manency is assured. The barrel and 
the major portion of the shell are 
cast in one piece in order to with- 
stand vibration. 

This connector is just one of the 
many thousands of types made by 
Cannon for connecting and discon- 
necting electrical circuits quickly and 


with absolute certainty. 


Los Angeles 31, California 


Canadia. Factory and Engineering Office: 


VIEW 


CANNON ELECTRIC 


Cannon Electric Development Company| 


Cannon Electric Company, Limited ® Toronto, Cunede | 
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now being manufactured under the 
trade name of the F. P. L. Toughnes 
Testing Machine. The machine jg said 
to disclose possible physical weakness in 
wood more accurately than by density 
and other physical property tests usually 
made in inspection for exacting uses of 
wood. It is claimed also that compres. 
sion defects resulting from proud woos 
and decay, which might not be dis 
covered by the usual inspection meth. 
ods, can be revealed by the machine, 

The toughness testing machine Oper- 
ates by a falling pendulum that breaks 
a wood specimen supported as a simple 
beam loaded in the middle. The mg. 
chine has 15 different loading capacities 
and three speeds to rupture the speci. 
men of wood being tested. Indications 
of the machine are converted into the 
number of inch-pounds of energy whieh 
are absorbed in breaking the specimen, 

The machine must be used in cop 
junction with visual inspection to elim. 
inate compression wood as well as diag. 
onal and spiral grain. The Baldwin 
Locomotive Works, Baldwin-Southwark 
Division, Philadelphia, Pa. 


Improvement in Drilling 


A basic improvement in drilling ma- 
chinable materials, employing a new de- 
vice known as the Rego Karveit Driller, 
which is interchangeable with the con- 
ventional chuck, is reported to increase 
production greatly while using standard 
drilling machines. The device may be 
operated at handbook cutting speeds 
and feed rates with ordinary drills, and 
in drilling unusually deep holes in some 
materials, the drilling time may be re 
duced to about one-half the time re 
quired in conventional practice. Under 
this method, moreover, it is stated that 
cutting speeds may be increased as 
much as 25 per cent above handbook 
ratings, if desired. It is reported that 
holes as deep as 20 times the drill diame 
ter are drilled by unskilled operators or 
with automatic feeds, without remov- 
ing the drill from the holes. 

The makers state that the driller 
produces automatically, at the cutting 
edges of the drill, small uniform chips 
that clear the drill flutes easily insteadof 
long, whipping spirals that score the 
side walls of the holes and sometimes 
injure operators. Surplus coolant ot 
lubricant washes the chips away, and 
the lubricant serves as a coolant or t 
bathe both sides of the cutting edges 0 
the drill at every revolution. Other 
advantages claimed are that drills can 
be used for a longer time without sharp 
ening, rejects are substantially reduced, 
and injuries to operators and damage @ 
equipment due to chips are practically 
eliminated. The Bastian-Blessing Com 
pany, Chicago, IIl. 


Liquid Phenol-Formaldehyde 
Resin Glue 
Cascophen LT-67 is one of the war 
time glue developments, combining 
many of the desirable properties 
phenol-resin, urea-resin, and casell 
glues. By the use of different catalysts, 
it ean be adapted to assembly gluing 
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AMERICAN Mrtrat PRODUCTS 
COMPANY 


Manufacturers of Welded Steel Tube, Tubular Parts 
and Assemblies for the Aircraft Industry 


made of welded and seamless 
steel tube. One of many parts 
and subassemblies made by 
us for the aircraft industry. 


[ Heavy Bomber Motor Mount 


We are specialists in the quantity production 
of Chrome-Moly and carbon steel assemblies 


calling for upsetting, forming, swaging, forg- 


ing, welding, heat treating and machining. 


AMERICAN METAL PRODUCTS COMPANY, 5959 LINSDALE AVE., DETROIT, MICH. 
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Here’s one Nazi broadcast that’s 
the Gospel Truth! 


TANK MOVES FORWARD AT 
FULL SPEED OVER ROUGH TERRAIN 


| 


— THE GERMAN RADIO paid 


glowing tribute to the General 
Sherman tank—for once it was telling 
the truth. 

You see, tank battles used to be stop- 
and-go affairs, because a tank’s heavy 
cannon could be aimed accurately on/y 
when the tank was at a complete standstill. 

That was bad—because every stop 
naturally made the tank a juicy target 
for the enemy. 

Then the Army Ordnance Depart- 
ment called on American industry for 
the solution of this problem. So the 
men of Westinghouse went into a 
huddle. And out of it came what has 
been called one of the greatest military 
developments of this War—a tank gun 
stabilizer that permits incredibly accu- 
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rate fire while the tank is charging ahead 
at full speed over rough ground ! 

And then, to button up the job, West- 
inghouse went into production on 
these gun stabilizers so fast and so 
thoroughly that almost before you 
could say “El Alamein,” they were be- 
ing produced in sufficient quantity to 
equip every American tank ! 

No wonder the Germans thought well 
of the General Sherman. And no won- 
der they considered its gun stabilizer 
its outstanding feature. For this one 
device has revolutionized the whole 
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combat technique of tank fighting! 
For us, tank battles are no longer 
stop-and-go affairs, with every stop 
offering the enemy a “‘sitting pigeos’ 
American tanks are now more tha 
500% deadlier than ever before. 
And the Westinghouse Researt 
Laboratories, which developed thede 
vice—the Westinghouse engineets, 
who perfected it—and the men ant 
women of Westinghouse who maket 
in great numbers—are proud as Pusch. 
Westinghouse Electric & 
turing Company, Pittsburgh, Pena. 
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(at warm storage), laminating, hot press 
duing, or bag gluing, producing results 
of equal durability in each case. The 
due is supplied as a water solution con- 
aining 65 to 67 per cent resin solids. 
itis used with separate catalysts M-18 
ot H-23, which are supplied in powder 
orm to be mixed in the resin. For most 
gork a suitable inert filler, supplied by 
the user, may be added. 

The makers state that LT-67 pro- 
duces a bond with typical phenol-resin 
durability. The bond is boilproof, mold- 
proof, waterproof, and heatproof. It 
complies with Army-Navy Aeronautical 
Specification AN-NN-P-511b for air- 
qaft flat plywood and with proposed 
Navy Bureau of Ships Specification 
for intermediate temperature 
setting phenol-formaldehyde resin glue. 
The strength or durability of the bond is 
not affected by organic solvents such as 
alcohol, petroleum solvents, coal tar 
wlvents, etc. It is moderately resistant 
tocertain acids. Oxidizing agents such 
as nitric acid will, however, destroy the 
glue bond. 

On low-density woods such as spruce, 
poplar, basswood, mahogany, and Doug- 
las fir, Cascophen LT-67 can be cured 
and matured at a temperature as low 
as 70°F., attaining full strength and 
durability. Curing temperatures for 
hardwoods may be as low as 110°F. 
The glue can also be used at higher 
temperatures, up to 300°F. The neu- 
tral set film is obtained even at the low- 
est curing temperatures. Further tech- 
nical information is contained in Tech- 
nical Bulletin No. 104a. Casein Com- 
pany of America, New York, N.Y. 


Production Calculator 


The Crobalt Production Calculator is 
achart intended to simplify the caleu- 
lations for machining operations. Prob- 
lems for turning, drilling, boring, ream- 
ing, facing, and milling operations may 
besolved by drawing four straight lines 
wetoss the chart. These charts are as- 

into a pad so that after a prob- 
lem has been solved the page may be 
fom out and filed with the blueprints 
o specifications for the job. 

The chart has a wide range of speci- 
fications such as revolutions per minute, 
feeds, cutting time, ete., which cover 
the average types of machining opera- 
tions. It enables the estimator to pre- 
diet more accurately the production in 
pieces per hour. When it is used in this 
manner it should accompany the print 
to the shop to determine the machine 
setup and production for that job. This 
taleulator may also be used by the engi- 
neering department to arrive at the 
reatest production or for the visual 
analysis of an operation that is not 
ing Tun so efficiently as desired, as it 
will usually indicate where inefficiency 
of a tool setup exists. Another use for 
this chart is for the permanent record 
of the cutting conditions of a job in 
order to duplicate the setup on the same 
similar run at a later date. This 
may readily be done by drawing the 
&tisting conditions on the chart and 

ng it with the blueprint. 


FROM THE INDUSTRY 


Some examples of the use of this chart 
include turning hot-rolled medium car- 
bon steel with Crobalt single-point 
tools; drilling a 1-in. diameter hole 
through a 2-in. thick bar of medium 
carbon hot-rolled steel using high speed 
steel drills; face milling a 10-in. long 
block of medium cast iron (no scale) 
with an 8-in. diameter face mill having 
20 inserted teeth made of Crobalt; and 
turning leaded brass with single-point 
Crobalt tools. 

The production man using this chart 
should use his judgment in choosing the 
size of cut, the size and shape of the 
cutting tool, the type and size of ma- 
chine, the cutting fluid used, etc. Al- 
lowances should be made for scale on the 
material cut, rigidity of the setup, and 
accuracy and surface finish desired. 
Free copies of the production calculator 
may be obtained from the makers. Cro- 
balt, Inc., Ann Arbor, Mich. 


Compound for Control of Airport 
Dust 


A new compound has been developed 
for laying airport dust which is described 
as a stable homogeneous liquid of rela- 
tively low viscosity which may be di- 
luted or extended with water in all pro- 
portions. The concentrate and _ its 
emulsions are claimed to be effective in 
wetting and penetrating over all types 
of soil, including moist earth. It is 
stated that the compound may be ac- 
tually applied to a soft, muddy surface 
immediately following a rain. Because 
of a new type of emulsifier used, the 
oil will wet only the top 2 in. of the soil 
since it becomes water insoluble on fur- 
ther penetration. 

For this reason the composition is 
not dissolved and leached away into 
the soil by a following heavy rain. It is 
also stated to be safe and easy to handle, 
to be noncorrosive to metal and spray 
equipment, and to contain an effective 
weed killer. Curran Corporation, Mal- 
den, Mass. 


Individual Safety Booths for Workers 


A series of specially designed booths 
perfected over a period of years for the 
safety and comfort of workers handling 
difficult and dangerous propeller finish- 
ing operations have been installed in 
New Jersey plants of the Propeller Di- 
vision of Curtiss-Wright Corporation. 
Nineteen of the new “‘safety booths” are 
now in operation. 

The individual safety booths, ar- 
ranged in series with one operator to 
each unit, are air conditioned to carry off 
harmful dust particles, lessen workers’ 
fatigue by cutting down noisy grinding 
operations, and practically eliminate 
hazards created by flying pieces of 
metal. The units, installed exclusively 
for grinding and polishing operations on 
hollow steel blades, are built of Ther- 
max, which is a nonpriority, noncom- 
bustible material. Each booth is lighted 
by two 20-watt fluorescent lamps 
designed to reduce eyestrain. A fan unit 
is installed at the rear of each booth to 
carry off dust and small injurious metal 
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particles, while lager pieces of steel are 
thrown into a salvage hopper below. 
Passing workers are protected from fly- 
ing particles by a baffle extending 6 in. 
from the interior of each booth. 
Propeller Division officials claim the 
new safety booths have decreased the 
loss of man-hours through accidents and 
resulted in a speed-up in production. 
Curtiss-Wright Corporation. 


Plastic Metal Punch and Noncritical 
Metal Die 


A test run by which several hundred 
sheet metal airplane parts were formed 
on a drop hammer equipped with a 
newly developed type of all-plastic 
punch and noncritical metal die has 
been completed. 

It is stated that the punch and its 
component die can be produced at a 
saving of at least 75 per cent of the tool- 
ing labor required to build a similar 
all-metal die and with conservation of 
critical war materials. The plastic used 
in the punch is a refinement of other 
types of plastics used in earlier experi- 
ments, while the lower die is made of a 
metal called “Kirksite”’ which was de- 
veloped to relieve the demand for criti- 
cal tool steels. 


The new type plastic punch developed 
in a Buffalo plant of Curtiss-Wright Cor- 
poration is perfectly mated to the dye in a 
single operation, thus saving machining 
necessary on all-metal types. 


Capable of becoming malleable when 
heat-treated, the punch saves three- 
quarters the time formerly spent in 
tooling because it can be shaped into a 
perfect fit with the die in a single opera- 
tion. The die is heated to approxi- 
mately 370°F., and the plastic punch, 
roughly shaped for mating contours, is 
placed on the hot die and pressed into 
it. This pressure forces the plastic to 
flow into the heated die and produces an 
exact match punch without benefit of 
any machining operation. 

Another feature of the new punch is 
the elimination of the use of rubber 
pads and strips to absorb shock and 
protect metal surfaces. The plastic 
nature of the punch absorbs all shock 
and allows the sheet metal part to be 
formed with fewer blows. As the 
punch wears it may be “dressed” by 
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simply heating the ‘Kirksite’”’ die and 
again pressing the plastic punch into it. 
All used punches are reclaimable so 
that there is no waste. Curtiss-Wright 
Corporation. 


Zip’ Method to Remove Seals 
from Warplane Tubing 


A fast method of freeing the airtight 
sealed ends of hydraulic tubing has 
been developed to speed production of 
Curtiss Helldiver (SB2C-1) dive bomb- 
ers while eliminating a former irritating 
problem on the assembly lines. 

The new technique of removing 
tough seals from tubing ends was de- 
vised by the adoption of the cellophane- 
wrapper zipping principle, by placing a 
string underneath the seals before cover- 
ing. Now, by means of a quick pull, a 
worker on final assembly can free the 
tube end, making it instantly ready for 
installation on a dive bomber. 

By the former system, workers had 
to pry the coverings off by using a finger- 
nail, knife, or metal tool, which involved 
a loss of time, possibly marred threads, 
and permitted foreign objects to fall 
into the tubing. The protective seals 
are applied wet and when dry each 
hardens and forms an airtight seal. 
The idea, brought to light through the 
plant’s employee suggestion system, has 
been applied to all other plants of the 
corporation’s Airplane Division. Cur- 
tiss-Wright Corporation. 


Equipment for Testing Military 
Aircraft Accessories 


Special equipment and fixtures for 
testing the proper functioning of air- 
plane accessories before they are in- 
stalled in military aircraft replace the 
former procedure of testing accessories 
after they have been installed in war- 
planes, thus effecting savings of time 
and materials. The previous method 
required the use of skilled mechanics 
and technicians for engine and electrical 
units, as well as a large amount of air- 
plane-engine operation. Now all ac- 
cessories are checked first on the special 
equipment. 

Under what is known as the “preset”’ 
system, in which aircraft accessories 
are set to the correct limits before be- 
coming a part of the military plane, 
operators who are entirely unfamiliar 
with this type of equipment may be 
trained to test these parts on the new 
fixtures in a limited time. Each fixture 
consists of a cabinet and appropriate 
panels fitted with the necessary equip- 
ment, gauges, or electrical instruments 
to perform a fixed check on one unit or 
related units. The fixture functions 
automatically, so far as possible, and is 
arranged so that units cannot be im- 
properly connected. 

On these fixtures the accessories are 
held in an easily accessible position 
where they may be quickly checked and 
adjusted under operating loads without 
marring any part. Whether the unit is 
preset or only checked, defective units 
will be caught immediately. Work on 
accessories is done in a special crib re- 
stricted to operating personnel and de- 
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Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements is 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 
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signed to check government-furnished 
equipment, issue it to the shop, and 
keep accurate check on quantities and 
rejects. 

In this plant it has been the practice 
to preset fuel pumps, generator relays, 
voltage regulators, propeller governors, 
fuel-oil-and-vacuum-pressure warning 
units, booster coils, and _ fuel-level 
gauges. The plant also checks the 
proper operation of starter and battery 
solenoids, hydraulic pumps, vacuum 
pumps, generators, fuel analyzers and 
indicators, flap and landing gear posi- 
tion transmitters and indicators, radio 
assemblies, fluorescent lights and in- 
verters, and outside-air and carbu- 
retor-inlet air temperature bulbs and in- 
dicators. 

An example of time saved by this 
method in presetting the generator volt- 
age regulator for a warplane is the fact 
that 1 hour per plane was required to 
perform this function under engine 
power Today a regulator unit is 
checked and set in 20 min. without any 
engine run or further adjustment after 
installation. Curtiss-Wright Corpora- 
tion. 


New Welding Shield 


The makers now have ready for im- 
mediate delivery new models of Hunts- 
man acetylene- and are-welding shields. 
These new shields embody a number of 
exclusive features. Designed by a 
welder, the shield has a patented locking 
device and comfortable, easily adjust- 
able headgear. The locking device 
holds the shield in the correct position 
before the face to assure that the line of 
vision passes through the lens at right 
angles to the surface of the glass. It 
also holds the shield firmly above the 
head while the welder is preparing, chip- 
ping, or surveying his work. When 
welding must be resumed, a slight nod 
of the head lowers the shield into the 
correct working position. The locking 
device automatically adjusts the shield 
to the same position each time. 

Huntsman shields range in weight 
from 1 to 1'/.lbs. and are available from 
stock in six models. Davis Emergency 
Equipment Corporation, Newark, 


Hook Checker for Thread Milling 


Cutters 


A universal hook checker designed to 
enable rapid, accurate checking of hook 
or rake angles and flute spacing in 
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sharpening thread milling Cutters hag 
been announced. 

Visual aligning of a ground straj ht 
edge with the face of the cutter flute— 
against an illuminated backgroyng— 
permits the operator to read the offge 
distance directly from an integral mieqp. 
meter barrel. Simple placement of gp 
indicator finger against the Cutting face 
enables any error of flute spacing to be 
read directly on an indicator dial, 

The machine consists of three princi- 
pal components: a base mounted on q 
pedestal, an adjustable cutter moun 
with a dual head—one for hook and one 
for space checking—and the hook and 
flute spacing measuring assembly, The 
lower cutter mounting center is fixed 
to the base. Upper mounting centers 
are attached to a support that is ad. 
justable vertically to accommodate 
various lengths of shank-type or shelk® 
type cutters with arbors. 

The measuring assembly in which the’ 
ground straight-edge finger and the 
indicator are mounted is provided with 
a vertical adjustment controlled by @ 
hand wheel. The two micrometer bans 
rels that control the movement of the 
straight edge for right- and left-hand) 
offsets, respectively, are calibrated to: 
measure the offset distance from a radial’ 
line. Directly beneath the straight 
edge is a diffusing glass backgrounds 
illuminated by a lamp in the base. Thé 
spacing indicator and its finger are posi! 
tioned to measure any error of cutting: 
face spacing by comparison with the: 
spacing of a master index plate. Dey 
troit Tap & Tool Company, Detroit, 
Mich. 


Spray-Degreasing Booth 


In view of the shortage of organi¢ 
solvents of the type used in degreasing 
operations, one of the most important 
of the advantages claimed for a new 
spray-degreasing booth is the ability t 
hold solvent loss to a minimum. De 
signed for safe operation, even when 
hazardous materials of high volatility 
and low flash point are used, the new 
unit is claimed to remove fumes thor 
oughly and to deliver a forceful, hard- 
driving solvent spray. 

The booth is made in 14-, 16-, 1 
gauge steel. Sizes vary according to 
the requirements of the products to be 
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handled. The De Vilbiss Company, Fifteer 
Toledo, a; you — 
extra 

Airplane Jack mean 

A mechanical wing jack for servicing Axis | 


and repairing airplane landing 
for other undercarriage work has beet 


developed. Designed for easy porte be tri 
bility, the SK-1410 jack is equipped with Bas, ¢ 
a collapsible tripod that is folded down so mt 
for convenient storage in planes. 5p In 
cial hinge stops maintain trip vd rigidity mater 
under the load. 32% | 


This new airplane jack will cat 
loads up to 18 tons and is built for con 
tinuous heavy duty. Its closed height Reg. I 
is 44 in. and, with a raise of 32 mM," 
extends to 76in. The large bearing Sut 
face of the legs of the SK-1410 makes 
the jack suitable for use on soft clay. / 
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Under high pressure, all thermoplastics deform. 
With Prexicias, this deformation, called cold 
flow, is small. Data on how it varies with tem- 
perature, pressure, time, and pre-conditioning 
is included in the PLexictas Mechanical Prop- 
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F the design or production of PLEXIGLAS war products is THE CRYSTAL-CLEAR thou 
part of your job, let us send you a copy of PLEXIGLAS ACRYLIC PLASTICS all han 


Mechanical Properties. This new Rohm & Haas publication total n 
conseq 


provides complete information on the important mechanical P i X I G | AS eraft-p 
properties of PLexicias. Much of the information . . . many 

of the graphs and photographs it contains . . . have never been SHE Ip RODS pretre 
previously published, aircraf 


saving 
Write to our Philadelphia office for your copy, today. additi 


Rohm & Haas Company, 4 ashington Square, Philadelphia, Pa. ( ‘A | | TE 


Other offices in South Gate, Los Angeles— Detroit —Chicago. oe allows 
T bd 
Canadian Distributor—Hobbs-Glass Lid.. Montreal, Canada. MOLDING POWDE 


PLEXIGLAS and CRYSTALITE are the trade-marks, Reg. U.S. Pat. Off., for the acrylic resin thermoplastics manufactured by Rohm & H 


ROHM & HAAS COMPANY 


WASHING TON SOU TRE. PHILADELPHTA, 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides .. . Fungicides . . . Enzymes . . . Chemicais for the Leather, Textile and other Industries ba 
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It may be readily rolled from one place 
to another by means of 6-in. diameter 
gheels. The Duff-Norton Manufactur- 
ing Company, Pittsburgh, Pa. 


Nylon for Warplane Tires 


The first quantity shipment of high- 
strength Nylon yarn was made recently 
from the du Pont company’s plant to six 
tire and rubber companies, and ship- 
ments are to increase until the total by 
the end of the year reaches 750,000 lbs. 
of yarn. : 

Four dozen of the first Nylon tires 
were sent for test to Wright Field and 
were placed on bombers of the type 
“giving the greatest tire trouble. A num- 
der of planes ordered to the Pacific war 
“gone were equipped with Nylons. Since 
that time small amounts of yarn have 
been going to each of five rubber com- 
nies so that they could acquire experi- 
se in established manufacturing tech- 
ques. Heavier loads ordinarily call 
Mor tires of larger dimensions, but these 
sould not be installed without redesign- 
mg the landing gear and the recesses 
to which the wheels retract in flight. 
The problem thus was to obtain more 
W@rength without adding to the bulk of 
the tire, and Nylon provided the answer 
the problem. 
© Some of the first Nylon cord tires will 
befor the tail wheels, where tire failures 
we been experienced with the fabrics 
being used. Large landing-gear 
will also be made, and the alloca- 
sare for pursuit and cargo planes 
well as for bombers. E. I. du Pont 
ide Nemours & Company (Inc.). 


Improved ‘Doping’ Method 


| Acceleration of 20 to 30 per cent in 
| the process of “doping” the cloth that 
covers airplane and glider surfaces is 
| teported from the use of predoped fabric 
Sand a new “high-solvency” type of 
uer. Savings in time and labor 
| accomplished by the new materials are 
Slated to increase subassembly rates 
substantially. Previous procedure called 
for stretching untreated cloth over 
sections of aircraft framework and ap- 
plying dope with brush and spraygun— 
interrupted by laborious sanding— 
through eight separate operations. Now 
all hand brushing is eliminated and the 
total number of coats is reduced with 
consequent saving in drying time. Air- 
craft-plant floor space is more rapidly 
freed for use. 

A method was developed for lightly 
pretreating fabric before shipment to 
aircraft factories, which also permits 
saving valuable solvents for reuse. In 
addition, much of the work of sanding 
‘0 smooth surfaces is eliminated. The 
specially developed method of predoping 
allows retention of the pliability and 
‘autening properties of the untreated 
fabric, with resultant ease of tailoring 
and satisfactory performance. Second, 

laboratories produced a “high- 
solvency” lacquer or dope containing 20 
Pet cent more film-forming solids than 

type of finish ever before contained 
Practical usage. Consequently, 
paint-brush work is replaced by 
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Aircraft Laboratory and the Dowty Equipment Company. 


Official Photograph U.S Army Air Forces 

Applying the principal of wide tracks, similar to those used on tanks, planes can now 
be landed on rough terrain at relatively high speeds. This new type landing gear was 
developed by The Firestone Tire & Rubber Company in cooperation with the U.S. Army 


The new tread uses approxi- 


mately the same amount of rubber that goes into a regulation landing tire. 


high-speed spraying. E. I. du Pont de 
Nemours & Company (Inc.) 


Gyro Testing Device 


A mechanical testing device that re- 
duces the time required to test gyroscope 
rotors from 3 hours to a few minutes 
makes possible the use of comparatively 
newly trained help, thereby freeing the 
skilled technicians who formerly tested 
rotors by hand for important research 
and development work. 

The testing device includes a “‘spark- 
ing eye,” which scans a gyro-rotor spin- 
ning at high speed and marks, through 
an electric current, the points of un- 
balance. The device simultaneously 
records the exact amount of weight 
necessary to be drilled from the rotor 
to bring it into perfect balance. Eclipse- 
Pioneer Division of Bendix Aviation 
Corporation. 


Landing on Soft Ground, Rough 
Terrain, or Deep Sand 


A caterpillar type landing gear for 
aircraft, similar to the tracks used on 
tanks, has been developed by engi- 
neers of the manufacturer in coopera- 
tion with Army Aircraft Laboratory and 
is going through intensive tests at 
Wright Field. This landing gear is ex- 
pected to facilitate landing on soft 
ground, rough terrain, or deep sand. 

The track incorporates a suspension 
that keeps impacts from being too severe 
at any one point of contact, whether 
this contact is between tread and ground 
or between bogie wheels and belt. Be- 
cause the landing area is wider and 
flatter, planes of all types will be able 


to land on rough ground. In describing 
the tread, the company states that with 
the same amount of rubber that goes 
into a regulation landing tire, the new 
tread gives the plane four to eight times 
the area of contact on the ground. 

The new gear is constructed with 
steel bracing and grooved aliminum 
bogie rollers. The rubber track has a 
wire beading on the edges and also is 
grooved to fit into the roller grooves, 
thus preventing side slippage. An air 
spring, conserving space and weight, is 
used for partial cushioning of the land- 
ing impact. Firestone Tire & Rubber 
Company. 


To Facilitate Blade Balancing 

Production of propellers has been ac- 
celerated in a Frigidaire plant through 
the use of a transparent plastic shield to 
guard propeller blades from drafts of 
air during delicate balancing operations. 
Formerly, the balancing test had to be 
made by removing the blade from the 
grinding bench and taking it into a 
special enclosed room in which there 
were no air drafts. Since the operator 
had to make this test frequently to make 
sure that he was not grinding off too 
much metal, time was wasted which 
could be saved if the balancing could be 
done on the grinding bench. The prob- 
lem was to prevent air drafts from strik- 
ing the surface of the blade. 

The answer was found when Frigid- 
aire engineers developed the special 
trapsparent protective shield—which 
effectively prevents air drafts from 
striking the blade and, at the same time, 
permits the operator to see the position 
in which the blade finally comes to rest. 
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PREDICTION: Postwar freight will fly 
...at less than 15 cents a ton-mile 


A 25 percent cut in air cargo rates can boost | 
potential air freight volume ten to twenty-fold 


This “Transportation Triangle” is drawn to 
illustrate this fact: As the costs of air trans-’ 


portation are reduced, the volume of poten-’ 
hh du a4. tial air cargo increases — not in direet 
proportion but at a much greater rate 


Aw VICTORY looms one certainty: Out of 


America’s war-accelerated research will come new 


PER TON-MILE 


and different airplanes for a world at peace. 


Airplanes so advanced as to make obsolete the 


newest and largest transports in the skies today. 


Planes of new, unorthodox design—capable of 


carrying larger loads longer distances with greater VOLUME OF POTENTIAL AIR FREIGHT TRAFFIC 
economy in operating costs. 


Giant land and seaplanes. “Shuttle” craft for 


: : With the coming of victory, Northrop Meanwhile all the resources of Northrop 
short hauls. Express planes of incredible speed. og ae 


accomplishments, together with those of in plane design and plane construction 
other U.S. leaders, will contribute to a are devoted solely to producing the planes 
new world of peace and opportunity. A of war. The planes that bring closer the 


more desirable world in which to live. day of complete victory for the Allies, 


In these airplanes America’s postwar products 


and American technicians will have the means to 
go fast and far to markets anywhere on earth— 
to unlock the world’s commerce—and create new 
horizons for the better material welfare of us all. 
Knowledge U.S. aircraft designers already pos- 
sess is enough to guarantee this prophecy. For 
aircraft now on drawing boards can be operated 
profitably at rates below 15 cents per ton-mile. RT re Arrcratt, Ine. 
The rates for air freight before the war were from 
80 to 90 cents per ton-mile! NORTHROP FIELD, HAWTHORNE, CALIFORNIA 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, ine. 
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As a result, the time required for an 


e he is grinding has been reduced to 
matter of seconds. 
© The new device has worked so well on 
the blade grinding benches that it is 
also being used in the final inspection of 

peller blades, in which teams of 
men and women double check the bal- 
ance of the blades before they are as- 
gmbled into the finished propellers. 
Frigidaire Division of General Motors 


Corporation. 


on to check the balance of the 


Single-Phase to Three-Phase 
Transformer 


A single-phase to three-phase trans- 
former for the operation of gyro instru- 
ments on aircraft equipped with a 400- 
eyele, 115-volt, single-phase inverter has 
been introduced. 

This transformer has been designed 
specifically for the simultaneous opera- 
tion of one G-E Type KB-1 (gyro- 
horizon) and one Type KC-1 (direc- 
tional gyro) instrument and will not 
operate any other load efficiently. The 
transformer provides the three-phase 
supply necessary for the operation of the 
instrument from the single-phase input 
provided by the inverter and brings the 
gyro motor up to full speed in 1'/2 
min. at normal temperature (25° C.). 
Measuring by 2°/s by 21/1. in. and 
weighing 8 oz., the transformer meets 
the requirements of the U.S. Army Air 
Forees. General Electric Company. 


Starting Vibrator for Aircraft-Engine 
Ignition 


Astarting vibrator especially designed 
to provide positive and instant ignition 
for aircraft engines, regardless of pre- 
vailing weather conditions and low 
magneto speed, has been announced. 
This vibrator applies a pulsating, low- 
voltage current directly to the low- 
voltage winding of the aircraft magneto, 
18amperes at 24 volts, d.c. 

By transformer action within the mag- 
neto this low-voltage input is stepped 
up to provide a high-voltage output 
which facilitates instant ignition of the 
aircraft engine. 

Power losses are reduced by applica- 
tion of the low-voltage current direct to 
the magneto. Special design features 
assure almost complete elimination of 
tadio interference. The vibrator oper- 
ates only during the starting cycle. It 
isthen automatically disconnected from 
the ignition circuit. General Electric 

ompany. 


Rapid-Heating Rivet Gun 


A rapid-heating explosive-rivet gun 
Sbeen developed. The gun is claimed 
to be light, portable, inexpensive, and 
“asy to handle. Its principle involves 
the passing of a low voltage and high 
— through two conducting leads 
Gautnating in a high-resistance metal 
iD. Resistance of the tip causes a high 
mperature over its restricted area. 
, Peration of the gun is described as 
ws: The riveter holds the rivet in 
with gun and squeezes the trigger. 
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The Goodyear Aircraft Corporation’s 
rapid-heating explosive-rivet gun. 


This closes the circuit causing the tip to 
heat almost instantly. When the rivet 
is detonated, the trigger is released and 
the operation is repeated on the next 
rivet. Rapid radiation results in a 
speedy cooling of the tip. Goodyear 
Aircraft Corporation. 


Series No. 900 Pilot Lights 


Gothard Series No. 900 pilot lights 
are designed for grounded pilot-light 
panels. Measuring approximately 2 in. 
in length, they mount on 1-in. centers, 
permitting a number of units to be in- 
corporated within a small space. Body 
of hexagon design facilitates the use of a 
socket wrench in installation. Bulb 
change is accomplished from the front 
of the panel without disturbing body 
mounting or wiring. The bulb auto- 
matically comes out when the jewel 
holder is unscrewed. Bayonet socket 
lamps (long or round) may be used. The 
unit is available with either faceted or 
plain jewels. Gothard Manufacturing 
Company, Springfield, Il. 


Resin Added as Winter Resistant 


for Concrete 


Highways and concrete runways on 
airplane landing fields have been made 
resistant to severe winter conditions 
through the addition of about a table- 
spoon of Vinsol, a pine wood resin, to 
each sack of cement. This development 
resulted from 5 years of effort to find a 
way to eliminate surface scale caused by 
freezing, thawing, and applications of 
salt for ice removal, by chemists of 
Hercules Powder Company in coopera- 
tion with various state highway depart- 
ments, Federal agencies, and the Port- 
land Cement Association. Fractional 
amounts, ranging from 2!/2 to 41/2 parts 
in 10,000, of the resin are added by ce- 
ment manufacturers to the clinker dur- 
ing grinding. The resin is extracted 
from southern pine wood. 

Test roads, on which strips of resin- 
treated portland cement concrete were 
laid side by side with untreated concrete, 
show that where the strip of untreated 
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concrete has deterioratd due to winter 
conditions, the section of resin-treated 
cement concrete alongside it remains 
unaffected. Laboratory tests show that 
in all.cases this resin-treated portland 
cement has superior resistance to freez- 
ing, thawing, and applications of chlo- 
ride salts. 

Vinsol-treated cement has also been 
used extensively by the U.S. Corps of 
of Engineers for numerous jobs, prin- 
cipally in the construction of military 
airports throughout New England, New 
York, Michigan, and Illinois. Vinsol- 
treated portland cement is recognized 
in the specifications of the American 
Society for Testing Materials, and by the 
Federal Government. Over a year and 
a half ago, Hercules dedicated to public 
use all patents covering the use of Vin- 
sol resin in cement, without payment of 
royalties. Hercules Powder Company, 
Wilmington, Del. 


a Hose Needs No 


einforcement or Cover 


According to an announcement by the 
maker, Hycar synthetic rubber hose will 
withstand long and hard usage carrying 
petroleum products and other solvents in 
low-pressure service. The Hycar hose 
can be made in one operation by the ex- 
trusion method in lengths as long as de- 
sired. The process of wrapping and 
covering the tube would not be neces- 
sary. 

For gravity and low-pressure feeds of 
petroleum products, this oil-resistant 
synthetic could solve many formerly per- 
plexing problems. It is stated to be little 
affected by temperatures as low as 
—70°F. and does not crack or disinte- 
grate under intense sunlight or heat. 
It is recommended by the makers for 
flexible couplings on oil or other solvent-- 
carrying lines. Hycar Chemical Com- 
pany, Akron, O. 


Wind Indicators 


The Kenyon Model KA2 anemometer 
is designed to provide a constant indica- 
tion of wind velocity, shown in miles per 
hour, on a dial which may be located - 
anywhere, indoors or out. The Kenyon 
wind-direction indicator gives informa- 
tion on the direction of the wind on a 
similar dial. Each of the instruments is 
composed of three units, a transmitter, 
located outdoors; a dial; and a calibra- 
tion panel, which controls the operation 
of the instrument. 

Power for the wind-direction indica- 
tor is provided by a single No. 6 dry- 
cell battery. In the anemometer the 
battery is eliminated through the intro- 
duction of a small generator in the head 
of the transmitter. The operation of 
both instruments has been reduced to 
the simplest formula. The calibration 
panels and the dials of both instruments 
are practically the same with the excep- 
tion of the readings on the dials. The 
anemometer dial has a graduated scale 
calibrated for wind velocities from 0 to 
60 m.p.h. The wind-direction indica- 
tor’s dial is marked with compass points 
and degrees. North is located at each 


end of an arc, with south in the center at 


} 


| 
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WILL 


POSTWAR AIRLINERS 


FLY THESE LEVELS? 


“It’s something airline operators are looking for- 
ward to.” Flying the higher altitudes will step 
up speed... cut fuel consumption... make pos- 
sible smoother flights above storm conditions. 


They will eliminate these discomforts by 
holding pressure constant during take-off 
and descent. They will adjust pressure grad- 
ually during flight from low to higher alti- 
tude airports. They will even be able to hold 
sea-level altitude in the cabin while the 
airplane flies thousands of feet higher. 


P. ssurized cabins 
will pave the way 


Up to now, passenger comfort has set the ceiling. 
For above 8,000 feet, most people’s ears begin to 
pop. Above 10,000, they become sleepy and dizzy. 
These discomforts — due to lowered air pres- 
sures—must be overcome before passengers will 
take to high-altitude air travel. 
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30,000 FEE? 


25,000 FEET 
20,000 FEET 
15,000 FEET 


CABIN PRESSURE = 6,000 FEET ALTITUDE 


UCH of the development work on cabin pressure 

control has been carried on here in the AiResearch 
“Stratolab”. Our engineers have created altitudes a8 
high as 65,000 feet—temperatures below minus 90° F. 
And they’ve found ways to control them! 


The success of their engineering now assures pressul- 
ized cabins for postwar airlines. Information is avail- 
able to aircraft manufacturers and airline executives. 


AiResearch 


COMPANY 


MANUFACTURING 


LOS ANGELES + PHOENIX 
DIVISION OF THE GARRETT CORPORATION 


BQ “Where Controlled Air Does the Job” * Automatic Exit Flap Control Systems « Engine Coolant Syste 
Engine Oil Cooling Systems ¢ Engine Air Intercooling Systems ¢ Supercharger Aftercooling Systems 
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the bottom of the dial. Kast and west 
lie midway between these points. The 
dials are encased in polished chrome 
east bronze and are hermetically sealed 
against moisture. The panels contain 
the operating switch, a calibrating de- 
vice, and a simple switch by which the 
gecuracy of the instruments can be 
checked. 

The principal difference in the con- 
struction of these two instruments is in 
the transmitter units, which perform 
entirely differentfunctions. Theanemom- 
eter transmitter consists of a conven- 
tional three-cup rotor with a diameter of 
18'/, in., mounted on double, perman- 
ently lubricated, ball bearings. The 
rotor is devoid of gears or other mech- 
anisms that would cause friction. The 
transmitter is supported on a 6-in. tube, 
and a mast bracket or flat base mount- 
ing is used as a support for the tube. 
For special mountings larger tubes are 
furnished. The entire assembly, with 
the exception of the bearings and rotor 
shaft, is made of Duralumin, and the 
total weight of the transmitter is 11 oz. 

The transmitter on the wind-direction 
indicator is housed in a cast aluminum- 
alloy barrel, mounted in the same fash- 
ion as the transmitter of the anemom- 
eter, The upper housing carries a 
rotatable vane supported on a shaft 
mounted in ball bearings. A contin- 
ously wound resistor is housed in the 
transmitter and is connected to the dial 
by a single, three-wire, rubber-covered 
cable. The total weight of the trans- 
mitter assembly is 24 oz. 

The accuracy of the Kenyon anemom- 
eter is claimed by the maker to be 
within 2 per cent, and the wind-direc- 
tion indicator is accurate to within one 
pint. Kenyon Instrument Company, 
lhe., Huntington Station, N.Y. 


Airplane Landing Gear 


It is announced that a new type of 
leaf spring landing gear has been drop- 
tested, flight-tested, and approved by 
the Army Air Forces Matériel Center at 
Wright Field for use on PT-12 and PT- 
Ii training planes. 

Resembling the landing gear of a 
bird, the claimed simplicity of the leaf 
spring landing gear makes it easy to 
manufacture. Made from flat steel plate 
stock—cut to shape, drilled, and bent 
to form—it is said to be cheaper to 
construct than the present strut and 
saves many hours of production time. 
leaf spring tail sprags are already in 
general use on many small airplanes. 

While it might be thought that the 
absence of recoil snubbers would cause 
4 plane using this new type of landing 
gear to rebound upon being landed, 
quite the reverse is stated to be the 
tae. When the wheels hit the ground, 

¢ spring landing gear spreads out and 

esidewise motion of the tires upon the 
found absorbs the recoil. 

Itis reported that Wright Field pilots, 
¥ho have tested the spring gear, judge 
it satisfactory as a landing gear for use 
planes of this type. The spring gear 
8 claimed to be particularly good for 

taxiing turns; to be softer in taxi- 


FROM THE INDUSTRY 


ing and less stiff when dropped in for a 
hard landing; to be without rebound 
tendency when the plane is landed on 
hard, dry surfaces; and to show a negli- 
gible amount of rebound when landings 
are made on wet grass or ice. In take- 
offs, it is stated there is no apparent 
difference from other types of gear in- 
stallations. Leaf Spring Institute, De- 
troit, Mich. 


New Laboratory Furnaces 


A line of laboratory furnaces, new in 
appearance and construction, includes 
such types as the Box Furnace for dry- 
ing precipitates, ash determinations, 
fusions, ignitions, etc.; the Combus- 
tion Tube for carbon determination, 
standard combustion, organic analysis, 
etc.; the Crucible Furnace for melting 
base metals, thermocouple calibrations, 
molten salt baths, ete.; and Hot Plates 
for heating, distilling, boiling, evaporat- 
ing, ete. 

The new furnaces are patterned, in 
many respects, after the production fur- 
naces long made by Lindberg. They 
incorporate such features as the door- 
operating mechanism on the box fur- 
nace, which permits cooler working 
conditions; low-voltage, high-tempera- 
ture type heating elements; the use of a 
Lindberg input control for smooth, 
“stepless” apportioning of heat; and 
the streamlined shape which matches 
other modern laboratory equipment. 
The furnaces are available in different 
sizes for operation on 110- or 220-volt 
ac. or d.c. Lindberg Engineering 
Company, Chicago, III. 


Reflecting Signal Device 


The Littelfuse Signalette is a signal 
indicator for aircraft and other services 
where signals by light are used. No 
incandescent lamp is required. Signal 
indication is activated by reflected light, 
by visible light within or without the air- 
craft or other service, by daylight, or 
by “black light.” It is radioactive. 
The signal is reflected by radium-active 
fluorescent paint. The indicator is 
claimed to operate under all conditions 
of light and also in total darkness. 

The body of the Signalette houses a 
solenoid, the armature of which is con- 
nected by a simple hook-up with the two 
vanes of an opening and closing “‘butter- 
fly.” When electrically energized the 
fluorescent “butterfly” opens instantly 
to show signals. The reflecting member 
is furnished in red, amber, green, or 
white. When not energized the device 
shows black under all conditions. Littel- 
fuse Incorporated, El Monte, Calif. 


Quick-Change Gear Lathe 


The Logan No. 820 Quick-Change 
Gear Lathe is recommended by the 
makers for work in which frequent 


changes in operating feeds must be - 


made. It is claimed to be so simple and 
“foolproof” in operation that even in- 
experienced workers quickly learn its 
operation. The box provides 48 threads 
and feeds in either direction to the car- 
riage of the lathe. By simple adjust- 
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ment of its two levers, screw threads 
from 8 to 224 per in. are quickly avail- 
able, and, by changing the 24-tooth stud 
gear for the 48-tooth stud gear furnished 
with the lathe, additional threads from 
4 to 7 per in. are available. Similarly, 
longitudinal power feeds from 0.0015 
to 0.1000 in. per revolution on the 
spindle may be obtained. Power cross 
feeds are 0.25 times the longitudinal 
feeds. The index plate which guides the 
operator in gear changing is legibly 
marked. 

A feature is the automatic apron that 
operates from a spline in the lead screw 
through a worm drive and friction clutch 
for both longitudinal and cross feeds. 
For cutting threads an additional longi- 
tudinal drive operates from half nuts 
on the lead screw. An important safety 
feature, especially for inexperienced 
operators, makes it impossible to engage 
both drives at the same time. 

Other features claimed to assure the 
required accuracy for fine precision 
work, include “preloaded” ball-bearing 
headstock, which provides sustained 
spindle accuracy; patented three-point 
suspension of countershaft, which elim- 
inates vibration even at high speeds; 
and a heavy, well-ribbed bed with pre- 
cision ground V and flat ways. The 
swing over the bed in. the No. 820 
Lathe is 10'/; in. The bed length is 
43'/, in. and the distance between cen- 
ters is 24 in. Logan Engineering Com- 
pany, Chicago, Ill. 


Plastic Flooring for Airplanes 


A new lightweight plastic aircraft 
flooring is made from laminated pheno- 
lic sheet reinforced with aluminum-alloy 
strips and weighs approximately '/, lb. 
per sq.ft. less than other types of floor- 
ing of equal strength and carrying capa- 
city. 

The need for a new lightweight floor- 
ing to cut down poundage on the super 
flying boats of the future was recog- 
nized by Martin designers back in 1941 
when the problem of developing a 
plastic substitute for the corrugated 
aluminum flooring then in use was be- 
gun. The laminated phenolic construc- 
tion now known as Panelyte re-enforced 
flooring resulted, and suitable dies and 
manufacturing techniques for producing 
this flooring in quantity were developed. 
Tn external appearance Panelyte floor- 
ing closely resembles the standard alu- 
minum decking now used by the aircraft 
industry, and no special procedures or 
bracing are required for its installaton. 
It is laid on transverse frames 10 to 20 
in. apart and is attached to these frames 
with Dzus or other standard fasteners, 
rivets, or bolts. 

The top or load surface is a laminated, 
molded phenolic sheet and can be made 
with either a nonskid Morocco surface 
for flooring use or with a smooth finish 
for table tops and similar applications 
in airplanes. The laminated top sheet is 
molded onto a corrugated base made 
from phenolic-impregnated fabric, with 
an aluminum-alloy insert integrally 
molded into the lower horizontal sur- 
face. 
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YOU CAN GET EARLY DELIVERY OF 
THESE NEW TRU-LOC FORK END AND 
EYE END TERMINALS ...THEIR USE 
CALLS FOR NO CHANGES IN ENGINEER. 
ING BECAUSE THESE NEW TRU-LOC 
TERMINALS ARE PRECISELY INTER. 
CHANGEABLE WITH AN667 & AN668 
TERMINALS . . . THEIR USE ALSO SAVES 
itemeemenee VITAL MATERIALS AND CUTS DOWN THE 
LABOR COSTS OF CONTROL ASSEMBLIES 


If you have not received a copy of |. «st 
the new bulletin that gives you all ; 
the facts about these new TRU-LOC 


Terminals, write our Detroit office. 


In Business for Your Safety 


AMERICAN CHAIN & CABLE COMPANY, INC. ¢ BRIDGEPORT, CONNECTICUT 


AUTOMOTIVE AND AIRCRAFT DIVISION 


6-235 GENERAL MOTORS BUILDING DETROIT 2, MICHIGAN 
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The flooring is made in seven different 
weights to allow for a wide range of 
lications including catwalks, benches 
and table tops as well as passenger- 
compartment flooring. It is not recom- 
mended at present by the maker for use 
in compartments designed strictly for 
argo, since the phenolic surface is sub- 
ject to cracking when struck a sudden 
blow with a heavy weight such as might 
asily be suffered during loading opera- 
tins. For occasional cargo use, how- 
ever, Panelyte flooring has proved satis- 
factory when covered with a thin ply- 
wood veneer. 

The thickness of the aluminum insert, 
which is included to equalize the tension 
yalues on the bottom with the compres- 
sion values of the top surface varies 
directly with the weight of the lami- 
nated sheet. Lightweight sheets for 
table tops are made without insert, and 
the heavier sheets have inserts ranging 
fom 0.010 to 0.040 in. in thickness. 
Tests have revealed that an _ insert 
thickness of 0.020 in. or more is most 
satisfactory for flooring. 

The Glenn L. Martin Company is now 
using Panelyte flooring in the after deck 
of the Martin Mars and plans to use 
this new material extensively in new 
fying boats being built for the U.S. 
Navy and in the large postwar passenger 
planes. The Martin company has li- 
censed St. Regis Paper to manufacture 
this metal re-enforced plastic flooring 
and make it available to other aircraft 
manufacturers. The Glenn L. Martin 
Company. 


Heat Exchanger 


The Niagara Aero Heat Exchanger 
was developed for adding heat to indus- 
trial liquids for the purpose of maintain- 
ing constant temperatures as desired, 
with automatic control. The method 
has not been previously available with 
the evaporative type liquid-cooling 
wit, using a water spray and fans to 
draw air over coils containing the liquid 
whose temperature is to be controlled. 
This is accomplished by using either a 
steam coil or injector or an electric 
heating unit to heat the spray water. A 
United States patent has recently been 
granted on this equipment. 

The result is control of liquid tempera- 
tures within prescribed limits, alter- 
nately cooling or heating as required. 

e heating device is put into operation 

y thermostatic control at the desired 
pont, preventing the liquid from _be- 
coming too cold for the process in which 
tisused; from becoming viscous, with 
retarded flow and loss of capacity; or 

m congealing or freezing. This also 

€s it possible for the heat exchanger 

o be installed out of doors or to use 

» Out-of-door air to increase its 

aporative cooling capacity and avoid 

te from handling air containing 
substances. 

theat exchanger with these fea- 

ais 18 used to control temperatures in 

industrial chemical processes and elec- 

Weal equipment by controlling jacket 

temperatures, also quenching 
baths in the heat-treating of metals; 
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cutting oils and lubricants in metal- 
working; machining and wire drawing; 
controlling temperatures of chemical- 
process liquids in many fields; and en- 
gine jacket water. It is also applied to 
air and gas compressors. Niagara 
Blower Company, New York, N.Y. 


Armament of the Mustang 


Some of the P-51 Mustang fighters 
recently produced are reported to have 
been equipped with four 20-mm. cannon, 
making these airplanes capable of ex- 
ploding locomotives and destroying 
small merchant ships while retaining 
their qualities as fighters. 

Prior to installing the armament used 
on this particular version of the Mus- 
tang, North American Aviation con- 
ducted a series of exhaustive tests of the 
20-mm. cannon extending over many 


‘months. Text firings of the cannon were 


made on the ground and in the air and 
in fast climbs from sea level to 30,000 
ft., while motion-picture cameras and 
other instruments recorded the results 
for study by armament engineers at the 
plant. It is stated that the Mustang’s 
cannon tore out gashes 1 ft. long and 3 
in. wide in a target-test wing section 
during firing tests at the Inglewood 
plant. 

Installation of the 20-mm. cannon in 
the Mustangs demonstrated that a 
number of big guns could be used sucess- 
fully in a fighter without causing 
“bumps” in the surface of the wings. 
North American Aviation, Inc. 


X-Ray Unit 


The electronic Searchray is offered as 
a simple, compact x-ray unit that can be 
operated safely by unskilled personnel 
for any condition for which x-ray in- 
spection is desired. It is both fluoro- 
scopic and radiographic in action and pro- 
vides a quick means for the nondestruc- 
tive internal inspection of small parts; 
molds; castings of light alloys; ceramics; 
plastics and rubber; packaged products; 
assemblies; and semifinished and fin- 
ished products. 

No elaborate and expensive tools are 
needed for its operation or installation. 
There is no intricate system of dials or 
controls to adjust. The operator simply 
plugs into any standard 110-volt power 
supply, places an object in the compart- 
ment, closes the door, and presses the 
button. The object can then be in- 
stantly seen fluoroscopically through the 
eye-level eyepiece. Safety for the opera- 
tor is obtained by a rayproof, shockproof 
housing with full automatic electric 
interlocks that interrupt the circuit 
while the compartment door is open. 

Searchray is supplied with accessories 
that permit radiographic examination 
covering a maximum area of 11 by 14 
in. using standard 12- by 14-in. x-ray 
film or paper. The compartment is 21 
in. long by 18 in. deep by 9 in. high. 
The fluoroscopic screen measures 12 by 
16 in. and the maximum area observable 
at any one time is 8!/, by 11'/2in. The 
instrument is also applicable for plant- 
protection work by providing a quick, 
safe method of examining the contents 
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of incoming and outgoing packages and 
small luggage—thereby saving the time, 
annoyance, and danger of opening un- 
known parcels. The unit is portable 
and occupies less than 5 sq.ft. of floor 
space. North American Phillips Com- 


pany, Ine., Dobbs Ferry, N.Y. 


15-KW. Induction Heating Machine 


The new 15-kw.-output Tocco Junior 
induction heating machine is a small, 
compact 9,600-cycle high-frequency unit 
that is designed for a wide range of in- 
duction heating applications. It can 
be adapted to brazing, annealing, heat- 
treating, heating for forging, and sur- 
face hardening of small and medium- 
sized parts. The steel construction is 
welded and is claimed to be capable of 
providing continuous operations with a 
minimum of maintenance and care. 
Trained electrical engineers are not 
necessary for normal operations. 

Inductors for the brazing of carbide 
tips are designed to treat more than one 
size of tip before a change in inductors 
is necessary. Any shift is accomplished 
by unscrewing two connections on the 
transformer panel. Machines are avail- 
able with one or two working sta- 
tions. 

The new model occupies approxi- 
mately 10 sq.ft. of floor space and stands 
51 in. high with the work pan set 35 
in. above the floor. Only three connec- 
tions are needed—two for water and one 
for power, 220/440 volts. 

Features of the larger Tocco machines 
are incorporated in the 15-kw. unit. 
It offers preset automatic controls, 
quenching auxiliaries, transformers, ca- 
pacitors, meters, and push-button start- 
ing and stopping. Timers are placed on 
the front panel beneath the work pan 
flanking the meter board which is pro- 
tected by a grill. Protecting the air- 
cooled motor compartment from shop 
grime and dust are filters set behind 
the ventilating louvres. The Ohio 
Crankshaft Company, Cleveland, O. 


Glass and Plastic Combination for 


Self-Sealing Tanks 


A new synthetic plastic reinforced 
with glass is being used in the self- 
sealing gasoline tanks in certain types 
of warplanes. The glass used as rein- 
forcement is in the form of glass cloth 
woven from yarns. 

As the self-sealing gasoline tank was 
first developed by plane designers and 
tested in the laboratory, it was not al- 
ways self-sealing. When a bullet punc- 
tured the metal surrounding the tank 
it sometimes caused the metal to 
“flower” with the result that the jagged 
petals of the flower protruded into the 
self-sealing material of the tank, making 
it impossible for it to close the hole. 

To remedy this, a plastic reinforced 
with glass cloth and pressed into thin 
sheets was placed between the metal and 
the tank. The plastic and glass com- 
bination is said to be strong, light in 
weight and, unlike metal, it does not 
flower. The result is that a bullet 
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meet EXTREMES 


COMPENSATES INSTANTLY AND AUTOMATICALLY 


Whether it’s a swift rise upstairs from blistering-equatorial heat to 


sub-zero cold, a power dive on an enemy carrier, or the sudden bank 


of a fighter plane in a dog-fight,—“‘Stromberg Injection Carburetion i 
dependably meters fuel with mathematical accuracy in proportion to 
air. Combining automatic metering with positive pressure-atomizine 
of the fuel spray, the Stromberg” Aircraft Carburetor compensates CARBURETOR 
instantly for all changes in conditions of flight. In pace with each The “STROMBERG?” Aircraft Car- 
f é buretor is an important member of 
amazing deve opment or engine and plane designers, Stromberg engi- “The Invisible ger 
inst d controls, whic’ 
neers study the lessons of both laboratories and battle fronts to keep 
ee are speeding to our fighting crews 
Stromberg” Carburetors as great as the shi ps in which they fly. cm woe atthe Toute. 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 


South Bend, Indiana 
AVIATION CORPORATION 
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driking the tank makes a clean hole, 
with nothing to prevent. self-sealing 
materials from closing it. Owens- 
Corning Fiberglas Corporation. 


Dehydrator for Prevention of 
Corrosion 


A technique for packaging guns, en- 
gues, airplanes, and machinery to pre- 
vent rusting and corrosion damage dur- 
ing the time that these metal war im- 

ents lie in freighter holds and dock- 

s has been facilated by the develop- 
ment of a chemical that not only can 
draw half its weight in moisture out of 
damp air but also gives a signal to in- 
dicate when the humidity inside a war 
package rises above the point where 
rust occurs. The chemical is known as 
granular silica gel. 

With silica gel the process of degreas- 
ing is eliminated and equipment arrives 
ready for use. The chemical is claimed 
to protect metal parts by keeping the 
humidity of the entire package below 
% per cent. Silica gel granules ab- 
grb half their weight of water by phy- 
sical action and do not swell, dissolve, 
orhave any chemical reaction during the 
absorbing process. 

By examining a humidity indicator in 
each package—a card containing cobalt- 
impregnated silica gel that changes 
color as the air within the package 
changes in humidity—inspectors can 
tell when the silica gel has absorbed its 
capacity of the moisture in the package 
or if the moistureproof wrapper is 
leaking. When the air is dry the cobalt 
granules are a deep blue, but, as humi- 
dity in the package increases, the 
granules change to violet, through pink 
to white. 

In corrosion-proofing an aircraft en- 
gine, bags of silica gel are tied to each 
cylinder and placed in other strategic 
spots and the humidity indicator card is 
attached to one end of the engine. A 
moisture-proof bag is drawn over the 
engine before crating, and a transparent 
plastic window in the shipping box per- 
mits inspectors to check the indicator 
card without disturbing the wrap. 
Guns and other ordnance items are 
similarly sealed and crated. Permutit 
Company. 


Metal Plating of Plastics 


A hew process is announced by which 
Plastics, glass, or any nonconductor can 
be plated with any of the plating metals. 

ting of plastics in the broad range to 
Which this improvement is applicable 
8 now in progress. 

By the new process it is claimed that 
the plating goes on the plastics as per- 
ectly and as permanently as any plated 
metal. Convex and concave surfaces, 
convolutions, corners, and recesses are as 
thoroughly plated as flat or simple round 
surfaces. The metal plating is per- 
manent. It does not crack, chip, or 
off in long and severe serv- 


_ The new process can be used for plat- 
ing Magnetic and electric shielding of all 

S—radio shielding, electrostatic and 
magnetic shielding, applicatons as coil 
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Tinnerman Products’ latching wire har- 
ness clamps. 


shields, condensers, etc. Plastic articles 
can be had to match any of those made 
of metals. Conductor and insulator 
can be combined in one unit. Both rigid 
and pliable types of plastic tubing and 
pipe fittings can be plated. The uses of 
the process extend into many branches 
of electrical and mechanical manufac- 
ture. Precision Paper Tube Company, 
_ Products Division, Chicago, 


Coupling Nuts from Sheet Aluminum 


Faster production of AN conduit, 
coupling, and lock nuts is reported to be 
the result of a new manufacturing de- 
velopment that fabricates these nuts 
from sheet aluminum. 

Tests under actual working conditions 
are quoted to show conduit nuts to be as 
strong as machined nuts, and they are 
claimed to be stronger and more con- 
sistent in strength than nuts which have 
been die-cast. It is also stated that the 
new method develops a much lighter 
nut. 

The makers say that materials may be 
conserved because not only is there less 
waste in this process than in machining 
but more aluminum sheet stock is avail- 
able than aluminum bar stock. Ma- 
chine time, too, can be saved through 
speeded production and simpler machine 
processes. 

The AN 3054 series of coupling nuts is 
now being produced in sizes -3, -4, -6, 
-8, -10, -12, and -16. The Rumson 
Company, Los Angeles, Calif. 


Thread Roll Snap Gauge 


The Sheffield Thread Roll Snap- 
Gauge, a combined “Go” and ‘‘No Go” 
limit gauge for rapidly checking male 
threads to both maximum and minimum 
limits in one operation, consists of a 
frame similar to a plain snap gauge in 
which two sets of gauging rolls are 
mounted, each roll being free to rotate. 
One set of rolls represents the ‘‘Go” 
limit, and the other the “No Go” 
limit, 

Thread roll snap gauges not only 
check the assembly of male threads with 
female threads but also assure uniform 
interchangeability within prescribed 
limits of the work passed. In addition, 
they reveal specific inaccuracies so that 
steps can be taken to correct the tool or 
machine at fault. 

By exposing any errors through check- 
ing critical conditions in the thread itself 
such as pitch diameter, thread angle, 
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and lead, it is reported that thread roll 
snap gauges go beyond the conventional 
gauging practice. 

Among the advantages claimed for the 
gauge are faster inspection and economy 
through long life because of little wear 
and the reduction of the number of 
gauges required. These gauges are 
furnished standard for American Na- 
tional form, coarse and fine series. 
Gauges for all other forms are considered 
special and made to order. The Shef- 
field Corporation, Dayton, O. 


Redesigned Rivet Sorter 


It is claimed that the No. 101-Mode 
B rivet sorter unit can be efficiently 
operated at an approximate cost of 15 
cents per pound of rivets salvaged, 
including investment, operation, and de- 
preciation, and that it can sort 50 to 60 
Ibs. per hour. 

This new unit was based upon and re- 
designed from an original design by 
William Chilton and manufactured by 
Fisher Body. Several improvements 
over the original Chilton design are 
said to have been made. The original 
was limited in its shank diameter selec- 
tion to increments of !/;,in. This unit 
selects in increments of !/32 in. in length. 
Another improvement is the addition of 
a separate section for sorting rivets by 
head sizes. Other refinements increase 
the number of sizes that can be 
sorted. 

The Ng. 101-Model B unit consists 
of two sections, the screening section 
and the disc sorter section. It handles 
countersunk, brazier, and flat and round 
head rivets. Southern Engineering 
Company, Inc., Los Angeles, Calif. 


Oil Reconditioner 


A complete oil-treating, filtering, and 
reconditioning machine is especially 
designed for reconditioning cutting, 
grinding, and honing oils that should be 
heated before filtering. Many of these 
oils must be filtered very sharply in 
order to remove the microscopic metal 
particles, germs, and other impurities. 
If this is done at room temperature, 
however, some of the additives of these 
oils, such as sulphur, lard, wax, etc., 
are removed, impairing their quality. 
If the oils are heated to a temperature of 
170° to 200°F., these additives are in 
solution and will not filter out. Heating 
tends to sterilize the oil and thus prevent 
dermatitis. 

The equipment consists of a 100-gal. 
mixing and heating tank that is equipped 
with electric immersion heaters, a 
mechanical agitator, a thermometer, a 
filter aid storage box of 50-lb. capacity, 
a main line fused knife switch, a mag- 
netic push-button controller, a Sparkler 
Model 18-D-2 horizontal plate 600-gal. 
per hour filter, a rotary pressure pump, 
and a l1-hp. motor. The pump is so 
arranged that it can be used as a trans- 
fer pump to pump the oil from the 
pump into the heating and mixing tank 
and also to pump the oil through the 
filter. The tank will heat 100 gal. of oil 
from 80° to 180°F. in 30 min. 
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CHAMPION SPARK PLUGS 


in today’s high output, turbo supercharged engines take a lot of 
punishment. The same qualities that made Champion the spark 
plug of racing champions have skyrocketed them to favor for 


our most powerful aircraft engines. 


PaTENTED 


C€26—Unshielded 


Just as no chain is stronger than its weak- 
est link, so no spark plug is better than its 
insulator. 


The insulating material used in Champion 
Ceramic Aircraft Spark Plugs is a revolu- 
tionary, new development, having properties 
and advantages unequalled by any other in- 
sulating material. 


Its resistance to heat and mechanical shock 
—wide variation in temperature and pres- 
sures—make it ideally adapted to the mani- 
fold ignition problems encountered in high 
altitude flight. 


In addition, Champion Ceramic Aircraft 
Spark Plugs are backed by thirty-odd years 
of experience in the spark plug field exclu- 


C26S—Shielded 


sively—a certain “know how” that is evi- 
denced by their outstanding dependability 
with our air forces. 

Characteristic advantages of Champion Ceramic insulation are: 
1. Immunity from heat and chemical reactions. 


2. Freedom from fuel, oil, or moisture absorp- 
tion which causes “‘shorts’’. 


3. Inherently high heat conductivity with com 
sequent wider range between pre-ignition 
and fouling. 


4. Absolute uniformity of material. 


5. Homogeneous structure eliminates air spaces 
which cause current leakage. 


6. Easily cleaned and serviced—no specialized 
equipment or factory returns necessary. 


7. Scientifically controlled manufacture. 


USE CHAMPIONS AND FLY WITH CONFIDENCE 
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The Vemco Junior portable drafting’ 
machine. 


It is claimed by the manufacturers 
that sulphinated oils, lard oils, lubricat- 
ing oils, and many other oils can be 
restored to their original efficiency and 
gerilized with this equipment. The 
machine is portable and compact. It is 
mounted on ball-bearing casters, and 
two lengths of Neoprene hose are sup- 

. Sparkler Manufacturing Com- 
pany, Mundelein, Ill. 


Aircraft Lubrication Chart 


The Aviation Sales Division of the 
Esso Marketers has announced the dis- 
tribution of what are believed to be the 
first lubrication manuals for aircraft. 

Automotive dealers for many years 
have had lubrication charts to guide 
them in the use of the correct grades of 
lubricants, methods of application, and 
recommended frequency of service. 
These features have been included in the 
aircraft lubrication chart to help dealers 
in aircraft fuels and lubricants to pro- 
vide the highest type of lubrication 
work, 

The chart is so assembled that re- 
vised or new pages may be added as new 
lubricants become available or new 
equipment is developed. While in use it 
may be conveniently hung on the nearest 
wall or on the aircraft itself for ready 
reference. 

Sections include general information 
and instructions in aircraft lubricants 
and fuels, descriptions and Government 
specifications for different grades, and 
specific recommendations covering the 
grades and types of fuel and lubricants 
for current models of aircraft engines. 
The charts contain sketches of various 
airplane types, with symbols indicating 
the location and kind of lubricant re- 
quired. Standard Oil Company of New 
Jersey, 


Latching Wire Harness Clamps 


Wiring harness clamps with a latching 
ger have been released for use in air- 
craft and other equipment. These 
clamps work independently of the at- 
tacking screw in the assembly of wire 
esses. Any or all of the wires may 
now be removed or replaced without 
even loosening the screw that holds the 
pS in position. These clamps are 
used in place of “boggles” at the point 
ofmake-up. They remain snapped over 
€ wires during transportation to final 
sembly location and then serve as the 
hounting means for attaching harness to 
structure. Made of spring steel that 
been Parkerized and given two coats 
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of lacquer, they are cushioned with ex- 
truded synthetic rubber channels hav- 
ing integral resilient ribs to absorb varia- 
tions in thickness of harnesses. Two 
different latching stations are provided 
on each clamp for size adjustment to 
fit varying numbers of wires. Tinner- 
man Products, Inc., Cleveland, O. 


Paint Recovery Aided 


A new and important use in the paint- 
recovery program was discovered re- 
cently for a chemical compound called 
Turco Deflocculator, according to the 
manufacturers. By preventing the 
formation of scum on the top of tanks, 
it is claimed that this agent aids in 
producing a higher quality of sludge 
which stays smoother and is dispersed 
easier after reclaiming. Designed as a 
chemical treatment for circulating water 
systems in paint spray booths, Turco 
Deflocculator’s original purpose was to 
prevent breaks in the water curtain by 
emulsifying oil and resinous vehicles 
and dispersing pigments so that they 
could not deposit on the metal walls of 
the spray booth. Turco Products, 
Inc., Los Angeles, Calif. 


Rubber-to-Metal Bond 


The Reanite Bonding Process for 
bonding plastics or natural or synthetic 
rubber to metals is claimed to develop a 
bond between rubber and metal rang- 
ing from 900 lbs. per sq.in. to as high as 
200 lbs. per sq. in. on a pull test. This 
is said to compare with bonds ranging 
from 250 to 400 lbs obtained by present 
methods. While the bond develops its 
maximum strength at room tempera- 
tures, its strength over a range of —40° 
F. to as high as 300°F. is indicated 
as being substantially stronger than 
bonds obtained by conventional proc- 
esses, 

The process is suitable for bonding 
natural or synthetic rubber or plastics 
to almost all metals—iron, steel, stain- 
less steel, magnesium, aluminum, alu- 
minum alloys, copper, bronze, or brass. 
It also may be used to bond metal to 
metal, or leather or wood to metal, or 
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The surfaces to be 


to each other. 
joined are brushed, sprayed, or dipped 


with Reanite. After being permitted 
to dry for an hour, the surfaces are 
joined and the unit is vulcanized by 
any of the conventional methods. The 
United States Stoneware Company, 
Akron, O. 


Portable Drafting Machine 


A small drafting machine that can be 
mounted on a portable board and used 
in shop or field is called the Vemco 
Junior Drafter. Through the use of 
shock-resisting plastics it combines 
light weight (3 lbs.) with many of the 
advantages found in large, high-priced 
drafters, according to the manufac- 
ture. 

Accurate, parallel motion over the 
entire board; a full circle baseline 
setting; prelubricated and double-sealed 
ball bearings; and enclosed pulleys are 
a few of the features claimed by the 
Junior Drafter. Disc brakes at anchor 
and elbow allow the drafter to be used 
on steeply inclined boards. The central 
skid button is made of plastic in order 
not to mar the paper. 

Lightweight aluminum scales are 
available in 8- and 12-in. lengths and 
fit into resilient, slotted ducks in the 
positive scale holder. The protractor is 
3°/, in. in diameter and graduated in 
degrees with figures by quadrants. 

The scales lie flat, and the head can 
readily be raised high off the board. 
The standard Vemco patented band- 
tightening device is used on the Junior 
model. A 10-min. vernier plate can be 
supplied at slight additional cost. V. & 
E. Manufacturing Company, Pasadena, 
Calif. 


Waco CG-4A Glider 


The Waco CG-4A troop- and cargo- 
carrying glider is an externally braced 
high-wing monoplane of wood and steel 
tube and fabric-covered construction. It 
has a wing spread of 83 ft., 8 in. and 
an overall length of 48 ft., 3°/4 in. It 
carries 15 fully armed and equipped men, 
two of whom act as pilot and copilot. 


The Waco CG-4A troup glider. 
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PRECISION ASSIGNMENT 


TRANSFER PUMP 


MOTOR 
Compact in design—light in weight—Delco we el 
aircraft electric motors conform to latest TURRET MOTOR 
military specifications for Army and Navy WINDSHIELD 
planes. They are built to close limits of WIPER MOTOR 
accuracy in machining and alignment, for INSTRUMENT 


PUMP MOTOR 
on their satisfactory performance much 


depends. Delco Products Division, General SERVO MOTOR 


Motors Corporation, Dayton, Ohio. 


DELCO MOTORS 


DELCO PRODUCTS opwision or GENERAL MOTORS 
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As an alternate loading condition this 
model of the Waco glider is designed to 

a standard U.S. Army Ford or 
Willys #/;-ton truck with four men as 
grew plus two men as extra crew and 
equipment to make up the full disposable 
joad. Another alternate load to the 
¥/-ton truck is one standard U.S. Army 
M3A1, 75-mm. howitzer and carriage, 
with gun crew of three plus glider crew 
of two, and ammunition and supplies 
to make the full available disposable 


load. 

The Waco CG-4A weighs more than 
7,000 Ibs. gross when fully loaded and 
flies at an altitude as great as 20,000 ft. 
The builder states that it can be towed 
by an airplane at a speed of 120 m.p.h. 
or glide at 38 m.p.h. without stalling. 
It is equipped with blind-flying instru- 
ments and oxygen equipment, and most 
of the instruments are control devices 
found on the modern high-speed air- 
plane. 

The ratio of a CG-4A glider’s for- 
ward progress caused by loss of altitude 
ranges from 6 to 1 to 30 to 1, depending 
on wind direction, weight, and other 
variables. The statement is made by 
the builders that even at the minimum 


_largest of its kind in the world. 
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ratio a glider towed to an altitude of 
25,000 ft. could fly more than 25 miles 
into enemy territory without its pres- 
ence being revealed by enemy sound 
detectors. Waco Aircraft Company, 
Troy, O. 


Motors for Stratosphere Wind Tunnel 


Construction of two 20,000-hp. elec- 
tric motors for the Army’s new strato- 
sphere wind tunnel at Wright Field has 
been started. Each twice as powerful as 
the biggest electric motors supplied to 
steel mills, the two driving units will 
generate a more-than-600-m.p.h. tor- 
rent of cold air to test high-altitude per- 
formance of combat planes. 


The new tunnel will be a rectangle of 
metal pipes 600 ft. long and varying in 
diameter from 10 to 40 ft. It will ad- 
join the 400-m.p.h. tunnel, which is 
powered by a single 40,000-hp. West- 
inghouse motor, reported to be the 
The 
test chamber of the new tunnel will 
duplicate the conditions in the lower 
—e. 7 or 8 miles above 
earth. 
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More than 4,000,000 cu.ft. of air per 
minute will be pushed through the tun- 
nel by two counterrotating propellers 
mounted hub to hub in the 19-ft. see- 
tion of the tunnel. The two propellers 
will produce a smooth, nonturbulent 
flow of air, which gives a representation 
of stratospheric atmosphere. The two 
motors will be mounted at adjacent 
corners of the tunnel and each will be 
connected to its propeller by a 40-ft. 
shaft piercing the tunnel wall. The top 
speed of each motor will be 465 r.p.m. 
The motors can be slowed down to 50 
r.p.m., reducing the blast in the tunnel 
to a moderately stiff wind A blower 
under each motor will send 50,000 cu.ft. 
of air per minute over the cores and 
windings to carry away the motor’s heat. 
Each motor will be about 11 ft. high 
and 25 ft. long, including shaft and 
bearings. The rotor of each motor will 
weigh 33 tons. 

Westinghouse is also building the 
propeller hubs and the shafts connecting 
each hub to its motor. These shafts will 
ride on bearings inside the tunnel. 
Westinghouse Electric & Manufacturing 
Company. 


(Continued from page 39) 


“stall” of the airplane. It is not un- 
likely that more emphasis should be 
put on developing skill in recognizing 
an approaching stall and effecting a 
recovery after inadvertently falling 
into one. 


Instruction Recordings 


Accepting the courses as now de- 
signed, the Committee began its in- 
vestigation of flight instruction by re- 
cording the actual instruction given a 
student by his pilot teacher and the 
students’ questions and replies during 
flight. 

These recordings were made on 
the ground by means of short-wave 
radio sent from the plane. Psycholo- 
gists and experienced pilot instructors 
analyzed the records thus obtained. 
They showed wide variations in in- 
structors’ methods. In some cases they 
revealed that definite misinformation 
had been given the student. To correct 
these conditions, a “patter book” for 
the instructor and a condensed manual 
for the student were prepared and put 
into use by the C.A.A. At the request of 
the Navy, the Committee assigned one 
of its research men to assist in prepar- 
ing editions of these two booklets for 
Tesearch men to assist in preparing edi- 
tions of these two booklets for elemen- 
tary Naval flight training. The use 


of these devices is now standard practice 
in the C.A.A. and Navy flight training 
schools. 


A new speech-recording device has 
recently been developed which promises 
to speed up research on instruction 
methods. It does not require radio 
equipment and can be installed in the 
conventional light plane. When an 
instructor is sent up with a student, 
the lesson in all its details can be re- 
corded with high fidelity. The record 
can be “played back” on the ground in 
the presence of the instructor, the 
supervisor, and, if necessary, the stu- 
dent. 

The vocabulary, content emphasis, 
quality of speech, and the like can 
be discussed. This method gives high 
promise of improvement in teaching 
methods. 

Now, for the first time, devices are 
available which permit the use of a vast 
amount of teaching knowledge de- 
veloped by educational psychologists 
in our regular schools. Without these 
instruments this great fund of knowl- 
edge could not have been used in flight 
instruction because the flight instructor 
would remain isolated in the air, with 
his student unaware of his own skills 
and deficiencies. 


Objective Methods 


It seems likely that the development 
of objective devices for measuring the 
skills and methods of flight instructors, 
and the development of objective 
methods for training such instructors, 
will create a new professional position 
in aviation—that of pilot instruc- 
tor. 


The C.A.A. Division of Research has 
also established a precedent with its 
experiment to determine the minimum 
number of hours of flight instruction 
required on a particular type of airplane 
before application can be made for a 
private pilot certificate. The airplane 
used was one of unconventional design 
and licensed by the C.A.A. as spinproof. 
It was of the two-control type, lacking 
rudder pedals and pilot control of rud- 
der. Approximately 40 students were 
taught to fly the plane during the experi- 
ment, and as a result the C.A.B. set 
the requirements for this plane as fol- 
lows: minimum time of dual instruction 
before solo, 5 hours; minimum total 
hours before flight test for private 
certificate, 25 hours. The flight time 
requirements now prevailing for pilot 
certification are based upon the judg- 
ment of experienced officials. It is the 
writer’s belief that as a result of this 
experiment manufacturers are now 
likely to demand more objective criteria 
for determining minimum requirements. 
Certainly, helicopter manufacturers and 
makers of unconventional light planes 
are going to be interested in the subject 
if convinced that less exacting require- 
ments should be demanded of pilots 
operating their ships than those of more 
conventional design. 

The C.A.A. research program has 
revealed the possibility and desirability 
of applying to the human machine in 
aviation the same objective research 
methods now employed in testing and 
improving the airplane itself. 
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ROHR equipped Consolidated 


Coronados flown by Pan 
American to outposts of attack 


Teamwork...a vital weapon of the United 
Nations ... begins in war production factories 
and extends to fighting units on every front. 

Teams of Rohr Production Fighters work 
around the clock preparing huge Consolidated 
Coronados for the next team... skilled flight 
crews of Pan American World Airways... on 
a mission of quick supply to far-flung forces 
of the Allies. 

Teamwork is the dominant spirit of men and 
women on Rohr production lines... deter- 
mined to help cut the time to Victory! 


ROHR AIRCRAFT CORPORATION 
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Record Parachute Jump 


Lt. Col. W. R. Lovelace, a member of 
the Institute, established what is be- 
lieved to be at least an American record 
for a parachute jump of 40,200 ft. on 
June 24. Colonel Lovelace, who is 
Acting Chief of the U.S. Army Air 
Forces’ Aeronautical Medical Labora- 
tories at Wright Field, undertook this 
record jump to determine for himself 
the effect of extremely high altitudes on 
the human body and to measure the ef- 
fectiveness of existing emergency para- 
chute equipment. The record is con- 
sidered to be an outstanding one be- 
cause it was not a “delayed-opening” 
jump, as most other high-altitude jumps 
have been. Instead, his parachute was 
opened by a static cord immediately 
after he left the plane, so that he para- 
chuted the entire distance to the ground. 

The record parachute descent was 
made from Boeing Field, Seattle, in a 
Flying Fortress used as a “laboratory” 
plane by the Boeing Flight Test depart- 
ment. A smaller plane accompanied 
the Fortress but remained at a lower 
altitude to observe the descent of 
Colonel Lovelace and follow him to the 
ground. 

Colonel Lovelace wore regulation 
underclothes, trousers, and blouse. He 
wore an outer suit of gabardine and 
under it a processed ‘“‘chicken feather’ 
suit for extra warmth. He had on 
helmet and goggles and two pairs of 
gloves (one of silk, next to the hands, 
and another of leather). 

Emergency oxygen was in two bottles, 
each good for about 20-min. supply. 
One bottle was connected by tube to a 
standard oral-nasal mask; the other 
bottle fed into a tube only, to be placed 
directly in the mouth if the mask should 
fail to function or if the oxygen in the 
mask bottle should be exhausted for any 
reason. Colonel Lovelace wore two 
parachutes, a standard Army and Navy 
28-ft. back-pack chute and a chest-pack 
4-ft. chute for emergency. A “static 
line” from the rip cord of the back-pack 
parachute fastened at the other end to a 
clamp in the bomb bay. 

_ At the predetermined altitude for the 
jump of 40,200 ft., the temperature was 
~40°F., and the indicated airspeed of 
the slowed-down plane was 100 m.p.h. 


Gifts to the Aeronautical 
Archives 


_During the month, the model collec- 
tion on exhibit was increased by a set 
o 18 examples, covering the history of 
*ronautics from Leonardo da Vinci’s 
onithopter of 1490 to a rocket plane of 


Lt. Col. W. R. Lovelace standing in the 
bomb bay of a Flying Fortress demonstrat- 
ing the manner in which he planned his 
jump. 


1930. This set of models was loaned 
for an indefinite period by Lt. Col. 
C. R. Borkland. A set of 67 models 
used in training was sent by the 
Bureau of Aeronautics of the Navy De- 
partment. 

Dr. Alexander Klemin, of New York 
University, gave a number of pamphlets, 
books, and issues of ‘periodicals, in- 
cluding publications of foreign com- 
panies which were not previously in the 
collections of the Aeronautical Archives. 
The principal subjects covered are air- 
ports and air transportation. 

Through the kindness of H.S. Resing, 
the Archives received a complete file 
of the official publication of the National 
Association of American Balloon Corps 
Veterans, Haul Down and Ease Off. A 
complete file of the Aero Research Tech- 
nical Notes of Aero Research Ltd., Dux- 
ford, Cambridge, and a gift subscription 
to current issues was received. 

The British Air Commission sent 
additional R.T.P. Translations to add 
to the large collection previously given 
and a pamphlet by W. J. Duncan, 
Free and Forced Oscillations of Con- 
tinuous Beams. 

Copies of its Drafting Room Manual 
and Loft Handbook were received from 
the Lockheed Aircraft Corporation 
through the courtesy of Hall L. Hibbard. 

Miss Pearl C. Gregory, of Morristown, 
N.J., gave several photographs of the 
Asbury Park Meet in 1911. The West- 
ern Electric Company gave a calendar 
with a picture of a transport plane over 
the Kitty Hawk monument, issued in 
1939. The Republic Aviation Corpora- 
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cers a framed flight picture of the 
~47. 

An insignia calendar was received 
from Pesco Aircraft Products through 
the courtesy of Robert Minshall, and 
this company also sent a complete set 
of its bulletins and catalogues. A. Leo 
Stevens added a number of photo- 
graphs and clippings to the large gifts 
previously sent. Mrs. Bella C. Land- 
auer added a number of items to the 
great collections she has given to the 
Archives, including a photograph of the 
Los Angeles Aviation Meet of January, 
1910. Miss Dorothy Monro gave sev- 
eral issues of magazines and a number 
of clippings, principally from Boston 
newspapers of 1942 and 1943. 

Charles Adler, Jr., of Baltimore, gave 
the original documents assigning his 
patents on aircraft taillights to the 
people of the United States of America, 
together with signed copies of the 
patents. 

The Division of Aeronautics of the 
Library of Congress sent 51 books from 
its duplicate exchange collection, many 
of which were not previously in the 
Aeronautical Archives. The collection 
consists mainly of French and German 
titles of the nineteenth and early twen- 
tieth centuries. 

A. Roy Knabenshue made it possible 
for the Archives to add his personal 
collection of books, photographs and 
papers to its growing resources on the 
history of American aeronautics. The 
first shipment consisting of books and 
patent specifications was received dur- 
ing the month. 

Alden Hatch gave several contempo- 
rary photographs of Glenn H. Curtiss. 
Richard C. Langner gave some inter- 
esting bookplates and a deck of spotter 
cards from his large collection of aero- 
nautica. 


Aeronautical Engineering 
Catalog 


Recognizing the aeronautical engi- 
neer’s need for a single, centralized 
source of reference on aircraft mate- 
rials, parts, and accessories, the Insti- 
tute is now preparing an AERONAUTICAL 
ENGINEERING CaTALoG as a further 
service to the industry. 

Publication is scheduled for the early 
part of 1944, at which time some 7,000 
copies will be distributed to all key men 
and manufacturing companies; Army, 
Navy and Government personnel; and 
educational institutions and engineering 
libraries concerned with the design and 
manufacture of American aircraft. 

The primary purpose of the CaTaLog 
will be to provide aeronautical engi- 
neers, designers, and production men 
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THE TOUCH OF TOM OFS IN THE PLANES OF 


ARGUS—wWith a Hundred Eyes That Never Sleep 


British fighting men know it as the Argus ing, so small that larger planes could not use them. 
named for a character out of Greek mythol- 


te . Shuttling Army personnel between staff headquarters 
ogy who had “a hundred eyes that never sleep 
and “‘where the shooting is. 
To Americans it is the Forwarder—the dependable, 


a Acting as the eyes of the Army in remote or inac 
sturdy little utility-cargo plane. 


cessible observation posts. 
Officially designated by the U. S. Army as the UC-61A, 
this little-sung member of the Fairchild airplane family 
is doing a heroic around-the-clock job on many a 
fighting front of the United Nations. 


These and a hundred and one other routine duties well 
performed have long since earned for the trim little 
UC-61A the undying affection of men who have de- 
pended upon it to get them in and out of tight places. 
Getting precious medical supplies through to 


Those who envision the universal use of airplanes 
they are needed in a hurry. 


after the war—both commercially and privately—maj 

Carrying the ammunition to where it is needed 1 ; — in the four-place UC-61A the forerunner of tome 
, row’s taxi of the air. Another example of Fairchild’s 

Setting down and taking off in tiny patches of clear- “touch of tomorrow in the planes of today.” 


BUY U. Ss. WAR BONDS AND STAMPS 


Fai Ai Division of Fairchild Engine & Airplane Corporation; 
archi, Hagerstown, Maryland Burlington, North Carolina 
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with specifications, illustrations, and 
information on such materials and parts 
ysed in aircraft and aircraft-engine de- 
sign and production. All products and 
manufacturing companies listed will be 
qoss-indexed to make this 
handy and valuable reference vol- 


=... of the Catatoe will also be 
ied on request to Institute mem- 
bers. Special request cards will be 
mailed to all members in the near 
future, and those desiring copies may 
reserve them at that time. 
Welman A. Shrader, of the Insti- 
tute staff, is Editor of the Caraxoa, 
and Russell F. Rogers is Manager. 


Registry of Aeronautical 
Engineers for Postwar Planning 


For the past 6 weeks the Institute 
has been compiling an Aeronautical 
Engineering Registry as an initial step 
toward postwar planning. It was felt 
that such a registry, containing bi- 
ographies and certified records of all 
qualified engineers and aeronautical 
would prove of value to 

individual as well as to the industry 
during the adjustment and relocation 
period following the war. 

Special Registry Forms have been 
prepared for this purpose and are now 
being supplied in bulk to manufacturing 
companies for distribution to their 
individual aeronautical engineers. 

The early returns from this program 
indicate the complete cooperation of 
the companies and individual engineers 
in attaining the Institute’s objective. 
It is hoped that this registry will aug- 
ment the Institute’s confidential file, 
already containing biographic material 
of more that 17,000 aeronautical spe- 
cialists, to include all engineers in the 
profession. Through this registry, the 
Institute can render its members and the 
industry a real service. 


New Directory 


The Appreciation Pages to Corporate 
Members of the Institute, which have 
been published in the JouRNAL OF THE 
AERONAUTICAL ScIENCES, and the Direc- 
tory of Aircraft Products and Services, 
which has been published in the AnRo- 
NAUTICAL ENGINEERING REVIEW, have 
grown so large that the Institute of the 
Aeronautical Sciences believes it can 
best serve the aircraft industry by hav- 
ing them issued separately. 

The new directory will be distributed 
as an added service to Corporate Mem- 
bers and advertisers beginning in 
October and quarterly thereafter. Issu- 
ing this directory quarterly instead of 
monthly will also contribute toward the 
conservation of paper. 

€ directory will be even more com- 
plete in its new form. It will have a 
‘omplete products listing in each issue, 
together with the firm name and address 
of all Corporate Members and partici- 
pating companies. 

pies will be mailed to members of 
€ Institute and subscribers, providing 
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wide distribution in the aeronautical 
manufacturing industry. 


New Corporate Members 


The following are brief summaries 
of the products and activities of com- 
panies that have recently become 
Corporate Members of the Insti- 
tute: 


The Doak Aircraft Company, Inc., 
was incorporated in 1940 and is now 
engaged fully in war _ production. 
The company has manufactured, 
processed, and delivered metal air- 
craft components such as complete 
empennage assemblies, outboard wing 
panels complete with ailerons and 
flaps; turret-type gunner’s seats; 
escape-hatch doors; bomb-bay doors; 
tail-cone assemblies; and other metal 
aircraft parts. 

The company has also formed a 
working agreement with the Kroehler 
Manufacturing Company, one of the 
world’s largest manufacturers of furni- 
ture, for the national production of 
wooden aircraft parts and assemblies. 
This work is carried out by the 
Kroehler-Doak Aircraft Parts Divi- 
sion, 


Embry-Riddle Company operates 
the Embry-Riddle School of Aviation 
composed of a Technical School, a 
Landplane Flight School, and a Sea- 
plane Flight School. At the Techni- 
cal School, enlisted men of the Army 
Air Forces, students from the Latin- 
American countries, and civilians are 
trained in all phases of aviation me- 
chanics. At Chapman Field, the 
Landplane Base, Naval Aviation cadets 
receive instruction for the War Train- 
ing Service programs. Civilians train 
for private and commercial pilot 
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licenses at Chapman Field and at the 
Seaplane Base. The Aircraft and 
Engine Division (with three bases in 
Florida) overhauls aircraft, engines, 
and instruments for the Army, the 
Navy, and civilian operators. 

At Riddle Aeronautical Institute, a 
division of the Embry-Riddle Com- 
pany operating Carlstrom and Dorr 
fields, also in Florida, Army Air Force 
Cadets are given primary flight train- 
ing. Embry-Riddle Company, be- 
sides developing its manufacturing 
facilities, is planning a training pro- 
gram in the Latin-American coun- 
tries. At Riddle-McKay Aero Col- 
lege, Royal Air Force cadets and 
Army Air Force cadets receive pri- 
mary and advanced flight training. 
Riddle-McKay Company of Ten- 
nessee is engaged in_ primary 
flight training for the Army Air 
Forces. 


The Ridgefield Manufacturing 
Corporation entered the aeronautical 
field in February, 1942, when it re- 
ceived a prime contract for CG-4A 
gliders from the Army Air Forces. 
The company manufactures the entire 
glider with the exception of the floor, 
cap strips, and a few other minor 
items. 

In addition to glider work, Ridge- 
field has been manufacturing training 
replicas for the Navy Department at 
another plant. These may be de- 
scribed as “glorified’’ mock-ups of 
actual size but are not, as a rule, re- 
productions of-the entire airplane. 
Both fighters and bombers have been 
manufactured. It is felt by the man- 
agement that the company’s peace- 
time experience, combined with its 
work on the cargo gliders, has pecu- 
liarly fitted it for turning out fine 
work in this field. 


Sections and Branches 


Los Angeles Section 


The Los Angeles Section held a dinner 
meeting on August 3, with an attend- 
ance of about 100 members and guests. 
Reginald B. Bland and Paul E. Sandorff, 
of the Lockheed Structural Research 
Staff, presented a paper on “The Con- 
trol of Life Expectancy in Aircraft 
Structures” (published in the Axrro- 
NAUTICAL ENGINEERING Review, Vol. 
2, No. 8, p. 7, August, 1943). An ac- 
tive discussion followed the reading of 
the paper. 


Illinois Institute of Technology 


The Illinois Institute of Technology 
Branch started the new semester with 
the induction of officers. The new 


officers are: Edwin W. Johnston, Chair- 
man; John F. Sluis, Vice-Chairman; and 
Norman W. Carey, . Secretary-Treas- 
urer. 

Russel Mueller spoke on the shear 


center of an airfoil, at the close of which 
Dr. Reissner added a few brief com- 
ments. 


Indiana Technical College 


Because of the pressure of work and 
other conditions, meetings of the 
Indiana Technical College Branch in re- 
cent months have been confined to brief 
business meetings, without formal pro- 
grams. On August 9, activities were 
resumed with the summer-term ban- 
quet. 


New York University 


On July 21 new officers of the New 
York University Student Branch were 
elected as follows: President, Kenneth 
Amer; Vice-President, Thomas Scam- 
bos; Secretary-Treasurer, Paul Klein- 
man. 

Following the election the film on the 
Bell Airacobra was exhibited. 


g 
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North Carolina State College 


The first summer meeting was held on 
je 29 and the second meeting took 
nace 00 July 20. New members were 
ititiated on August 3, at which time 

associate members were ad- 
nitted. A short business meeting fol- 
owed the initiation. 

Atameeting on August 12 the faculty 
sivisor, Prof. R. F. Rautenstrauch, 
ahibited the film titled Building the 
PBY Record Breakers. 


Spartan School of Aeronautics 


The regular July meeting was held 
on July 16 at which a lecture was given 


Malcolm J. Abzg, formerly an Assist- 
int Pngineer At Wright Field, has enlisted 
inthe U.S. Navy as a Seaman. 

Jobin D. Alexander has joined Boeing 
Aircraft Company after a term as Aero- 
nautical Engineer with the Consolidated 
Vultee Aircraft Corporation. 

Lilburn S. Barksdale was appointed 
Chief Project Engineer at Adel Precision 
Products Corporation, having formerly 
been Design Engineer with that company. 

Capt. Ralph S. Barnaby of the U.S. 
Navy is now Chief Engineer at the Naval 
Aircraft Factory in Philadelphia. 

Clarence B. Brown, Jr., formerly with 
The Glenn L. Martin Company, has been 
called to active duty in the U.S. Naval 
Reserve and is stationed at the Pratt & 
Whitney Division of United Aircraft 
Corporation. 

Albert F. Broz has joined Hydraulics, 
Inc, as Chief Engineer. He was formerly 
_ Engineer with Bendix Aviation, 


Lt, Comdr. Oliver H. Cote, Jr., of the 
US. Naval Reserve has advanced to the 
Position of Head of the Structural Modi- 
fications Section in the Engineering Divi- 
sion of the Navy Bureau of Aeronautics. 

Ralph S. Damon resigned as President 
of Republic Aviation Corporation but will 
continue to serve as a member of the Board 
of Directors. His service as consultant 
vill continue to be available to the corpo- 
tation without fee for the next several 
months, Mr. Damon came to Republic 
Aviation from American Airlines on a 
“lan” basis to direct the development 
and production of the P-47 Thunderbolt. 

Uoyd H. Donnell has taken charge of 

ures Development work at Chance 
Vought Aircraft Division of United Air- 
craft Corporation. 

James Ford enlisted in the U.S. Army 
Air Forces. 

Frank W. Furry, formerly a Layout 

at North American Aviation, 
Ine, has been promoted to the work of 
Analyst in the Structures Unit. 
John B. Gearhart has joined the El Se- 
Division of Douglas Aircraft Com- 
pany, Inc., as a Designer. 
ell W. Gilbert was promoted to 
of the Rockaway Valley Labora- 
of Weston Electrical Instrument 
ion. 
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on the Sikorsky helicopter by one of 
the student members. Following this 
lecture, the film titled Forming, Main- 
tenance, and Repair of Plexiglas was 
shown. 


University of Alabama 


At the final meeting of the summer 
quarter on August 11, the new faculty 
sponsor, Prof. C. H. Bryan, gave a short 
talk, and two films were shown, one on 
the Consolidated PBY and one on the 
Fairchild PT-19. 

Richard Henke spoke on the develop- 
ment of aircraft engines, a paper that is 
being submitted in the competition for 
the Institute Student Awards. 


News of ILA.S. Members 


Robert Gottlieb has become partner, 
with the title of Chief of Structures, in 
The Shego Company. 


Arthur Graham has been commissioned 
Second Lieutenant in the Army Air Forces 
and assigned to duty as Service Pilot in 
the Air Transport Command. 


John J. Green, on leave of absence as As- 
sistant Research Physicist in Aerodyna- 
mics at the National Research Council in 
Canada, was appointed Chief Technical 
Officer at the Test and Development 
Establishment of a Royal Canadian Air 
Force Station. 


Sergei G. Guins, formerly an Instructor 
at New York University, has joined Acro- 
torque Company as Engineer. 


Eustace Hetzel is now a Flight Test 
Engineer with Northrop Aircraft, having 
returned from his former work with 
Panagra in Peru. 


William B. Stout examines a model of his ‘‘Roadable Airplane.” 


157 


Edward B. Heyl joined Airlines War 
Training Institute as Assistant to Director 
of Training. 

John M. Hildt, Jr., enlisted in the U.S. 
Navy as an Aerographer. 

William R. Hopkins is now Engineer- 
in-Charge of the Gasoline Injection Lab- 
oratories, American Bosch Corporation. 

Irving A. Johnson has advanced to the 
rank of Associate Aeronautical Engineer 
at the Aircraft Engine Research Labora- 
tories of the N.A.C.A., having formerly 
been Assistant Aeronautical Engineer. 

Emil Kissel has been transferred to the 
Africa Orient Division of Pan American. 
Airways System. 


Harold E. Lemont is Head of the Aero- 
nautical Engineering Department of 
Gazda Engineering. 


Everard M. Lester is now Assistant 
General Manager of the Ranger Engines 
Division of Fairchild Engine and Airplane 
Corporation. He was formerly Eastern 
Sales Representative of the Pratt & Whit- 
ney Division of United Aircraft Corpora- 
tion. 

Eugene J. Limke has joined Boeing: 
Aircraft Company as a Minor Layout 
Engineer. 

Grover Loening, Consultant on Air- 
craft of the War Production Board, has 
been appointed Chairman of its Subcom- 
mittee on Helicopters, which is organized 
under the National Advisory Committee 
for Aeronautics Committee on Aerody- 
namics. 


Alfred Marchev was elected President 
of Republic Aviation Corporation to 
succeed Ralph S. Damon. Mr. Marchev 
has been with Republic Aviation since 
February, 1942, serving successively as 
assistant to the President, Vice-President. 
and General Manager, Director, and 
Executive Vice-President. 


Za 
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grafted to a rose 


Picture of a sunflower 


LLUSTRATED here is a 

metal-insert hydraulic seal 
for aircraft use. The metal was 
carefully and precisely ma- 
chined to extremely close 
tolerances. 


But whatever was gained 
by accurate machining was 
promptly thrown away, for 
they bonded to it a resilient 
material that swells as much 
as 10% or 15% in hydraulic oil. 


It’s like grafting a sunflower 
to a rose. 


For fine, close-tolerance 
performance in resilient ma- 
terials, engineers in vital war 
industries are specifying Hycar 
synthetic rubbers. Why? Be- 
cause Hycar can be tailored 
to the job. Oil-swell can be 
limited to plus or minus 1%, 
or even held to zero. In addi- 
tion, Hycar can withstand 


temperatures of 250°, abra- 
sion resistance is 50% in ex- 
cess of natural rubber, and 
compression-set characteris- 
tics are excellent. 


Hycar is light—20% to 25% 
lighter than many other syn- 
thetics. And its resistance to 
oil absorption keeps it light. 


Aren’t these the qualities 
you have wanted in oil and 
fuel hose, hydraulic lines, 
seals, gaskets, grommets, dia- 
phragms and other resilient 
products you use? Hycar 
Chemical Company, Akron, Ohio. 


Hycar is supplied in crude form to rubber fab- 
ricators. Because of its outstanding perform- 
ance in war uses the di d far ds the 
supply. But now is the time to work out with 
your supplier of rubber products ways of 
obtaining Hycar for actual test in your own 
applications, both present and future. It’s to 
your advantage fo gain experience now 
against the day you will need new and even 
better rubber products. Our technical staff 
ond laboratory are ready to help. 


Hycar 
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ODUCER OF 


IN AMERICA 


Mamoru Masaki has been appointed 
Aerodynamicist with Curtiss-Wright 
Corporation at Buffalo. 

Robert MacLarren is the new editor of 
the magazine Air Age, having formerly 
heen West Coast Manager and News 
Raitor of Model Airplane News. 

Warren A. Meyer, formerly with The 
Glenn L. Martin Company, has become 
gn Instructor in the Department of Aero- 
nautical Engineering at the University of 
Texas. 

Albert E. Mitchell is Chief Draftsman 
inthe Aircraft Division of York Research 
Corporation. 

Charles K. Razak is now Associate Pro- 
fessor of Aeronautical Engineering at the 
University of Wichita. 

William J. Reznicek is an Engineering 
Draftsman with Douglas Aircraft Com- 
pany. Ine. 

Joseph J. Russell has been advanced 
to the position of Works Manager at the 
fort William Branch of Canadian Car & 
Foundry Company. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
gade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the 
REVIEW. 


Transferred to Associate Fellow Grade 
hapline, George F., B.Sc.; Comadr., 


USN. 

Foster, Edward Elden, S.B. in AeE.; 
Chief Structures Engineer, Airplane Div. 
Curtiss-Wright Corp. 

Kalinowski, Ludwig Boleslaw, M.S. 
in Ae.E.; Asst. Chief Engineer, Edo Air- 
craft Corp. 

Luttman, Horace Charles, B.A.; Asst. 
Chief Inspector Aircraft, British Air Com- 
mission. 

Martin, Erle, B.S. in E.E.; Engineer- 
ing Manager, Hamilton Standard Propel- 
lers Div., United Aircraft Corp. 

Reissner, Eric, Ph.D.; Asst. 
Math., Mass. Inst. of Tech. 

Skelton, Eric, B.Sc.; Lt., Air Engineer 
Officer, Royal Navy. 


Elected to MEMBER Grade 


Ballaseyus, Albert Charles, B.S. in 
ME.; Supervising Research Engineer, 
NRC. Project, Univ. of California. 

Banta, Perry M., B.S. in E.E.;  Ad- 
munistrative Engineer, U.S. Army Air 
orces, 

Bettega, Francis Eugene, B.Ac.E.; 
Chief Salvage & Structural Engineer, 
Willys Overland. 

Burdick, Perry Champlain, Stress Engi- 
heer, Goodyear Aircraft Corp. 

Chapman, Arthur E., Chief, Flight Op- 
trations, Goodyear Aircraft Corp. 

Cowling, J. G., S.B. in M_E.; 


Prof. 


Asst. 


Chief Project Engineer, Lockheed Air- 
craft Corp. 
Cox, William Joseph, B.S. in M.E,; 


“soc. Aero. Engineer, Naval Aircraft 
Actory, 


INSTITUTE NEWS 


Lester W. Smith, Jr., has enlisted in the 
U.S. Army Air Forces. 

Wesley L. Smith, formerly Vice-Presi- 
dent and General Manager of Virginia 
Rubatex Corporation, has been elected 
Vice-President of Great American Indus- 
tries, Inc. 

Edward N. Stevensen, recently with 
Curtiss-Wright Corporation, has enlisted 
in the U.S. Marine Corps. 

Foster B. Stulen is now Chief Struc- 
tural Engineer in the Propeller Division of 
Curtiss-Wright Corporation. 

John R. Weske, recently serving as a 
Consultant in the General Engineering 
Laboratories of the General Electric 
Company, while on leave of absence from 
the Case School of Applied Science where 
he was Associate Professor of Aerody- 
namics, has returned to the school as Pro- 
fessor of Aerodynamics. 

Thomas J. Zilka has joined Boeing Air- 
craft Company as a Flight Instrumenta- 
tion Engineer. 


Elected 


Drew, John Lawrence, B.S. in A.E.; 
Engineering Analyst, Curtiss-Wright 
Corp. 

Droegemueller, Edwin Alfred, Project 
Engineer, Pratt & Whitney Aircraft Div., 
United Aircraft Corp. 

Fedan, S. H., B.S.; Executive Engi- 
neer, Bartlett Hayward Div., Koppers 
Co. 

Francis, David Austin, B.S.; Asst. to 
Mgr., Aircraft Instruments Dept., Sperry 
Gyroscope Co., Inc. 

Furnas, Clifford Cook, Ph.D.; Director 
of Research, Curtiss-Wright Corp. 

Hafkenschiel, Joseph H., M.D.; Direc- 
tor of Eighth Altitude Training Unit, 
Army Air Base. 


Hugli, Wilfred Charles, Jr., M.E.; 
Executive Engineer, Stevens Inst. of 


Tech. 

Jamieson, Charles M., B.S. in Ae.E.; 
Chief Engineer, Culver Aircraft Corp. 

Jones, Jack C., Experimental & Engi- 
neering Test Pilot, Airplane Div., Curtiss- 
Wright Corp. 

Jovanovich, Dragoljub Kosta, B.A.E.; 
Consulting Engineer, Pecker, Simpson, 
Gladeck & Associates. 

Keen, Walter Hughes, Jr., Lt. Comdr., 
U.S.N., LTA Design, Bureau of Aero- 
nautics, Navy Dept. 

Kelly, Curtis, B.S. in AeE.; Assoc. 
Aero Engineer, Matériel Command, War 
Dept., U.S. Army Air Forces. 

Kimmey, John Warren, B.Ae.E.; Asst. 


to Mgr., Aircraft Instruments Dept., 
Sperry Gyroscope Co., Inc. 
Kraft, Hans, Dipl. Ing.; Research 


Engineer, General Electric Co. 

Langewiesche, Wolfgang, M.A.; Test 
Pilot, Cessna Aircraft Co.; Articles for 
Air Facts magazine. 

Large, Frank Earl, A.B.; Chief Tool 
Designer, Research Div., Bell Aircraft 
Corp. 

Lillyblad, Robert Harry, B.E.E.; Chief 
Engineer, Camfield Mfg. Co. 
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Mace, Roger Meredith, Flight Lt., 

Test Pilot & Aero. Engineer, R.C.A.F. 
Marcin, Benjamin, Aero. Engineer, 

Airplane Div., Curtiss-Wright Corp. 

McKinney, Richard Irwin, Group 
Leader, Master Layout, Fleetwings Div., 
Kaiser Cargo, Inc. 

Mortensen, Martin Peter, M.E.; Sr. 
Layout (Design), Kellett Autogiro Corp. 

Murray, Allan Brown, M.Sc.; Asst. 
Director of Experimental Towing Tank, 
Stevens Inst. of Tech. 

Olmstead, Edwin Harrison, S.M.; Chief 
Experimental Engineer, Lawrance Engi- 
neering & Research Corp. 

Peck, Volney Ames, B.S. in A.E.; Pre- 
liminary Design Engineer, Consolidated 
Vultee Aircraft Corp. 

Perkins, Courtland Davis, M.S. in 
Ae.E.; Assoc. Aero. Engineer, Matériel 
Command, U.S. Army Air Forces. 

Phemister, William Ian, B.S. in M.E.; 
Photo Reproduction Supervisor, Victory 
Aircraft Ltd., Canada. 

Ragsdale, William Hudson, Field Engi- 
neer, AC Spark Plug Div., General Motors 
Corp. 

Ringle, Robert E., Asst. to Chief Proj- 
ect Engineer, Bell Aircraft Corp. 

Rodman, Wilmot L., B.S.; Chief of 
Structures, Consolidated Vultee Aircraft 
Corp. 

Saunders, Seymour Gordon, B.S. in 
Chem.; Executive Staff, Dodge Div., 
Chrysler Corp. 

Scalzi, John B., S.M. in C.E.; Weight 
Structural Engineer, Airplane Div., Cur- 
tiss-Wright Corp. 

Sparrow, Stanwood W., B.S. in M.E.; 
Engineer-in-Charge of Tests, Aviation 

Div., Studebaker Corp. 

Wells, Edward Curtis, B.A.; 
Engineer, Boeing Aircraft Co. 

Whitaker, Uncas Aeneas, 
Aircraft-Marine Products, Iné. 


Chief 


President, 


Transferred to MEMBER Grade 


Denzin, Edward C., B.S. in Ae.E.; Proj- 
ect Stress Engineer, Northrop Aircraft, 
Inc. 

Gordon, Haskell Robert, B.S. in Ae.E.; 
Aero. Engineer, Naval Air Experimental 
Station, Philadelphia. 

Luskin, Harold, B.S. in A.E.; Flight 
Test Engineer, Douglas Aircraft Co., Inc. 

Sokol, Max, B.S.E.; Chief Design 
Engineer, H. J. Heinz Co. 

Speas, R. Dixon, B.S.; 
Pres., Engineering, 
Inc. 


Asst. to Vice- 
American Airlines, 


Elected to Industrial Member Grade 


Bunnell, John W., Chief Inspector, 
Jacobson & Co., Inc. 

Farnsworth, Philip Searle, Standards 
Engineer, Pratt & Whitney Aircraft Div., 
United Aircraft Corp. 

Schaefer, Henry Frederick, Jr., B.S. in 
C.E.; Development Engineer, American 
Seating Co. 


Elected to Technical Member Grade 


Amuedo, Arthur Royal, Jr., B.S. in 
Ae.E.; Asst. Aero. Engineer, Ames Aero. 
Lab., N.A.C.A. 

Arcarese, Carlo J., Layout Draftsman, 
Airplane Div., Curtiss-Wright Corp. 
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THE MAN BEHIND THE 


MAN BEHIND THE STICK 


Courtesy of Pan American Airways 


With trust @ man 


on the other side of the world! 


On the other side of the world—11,000 or 
more miles away—is a man who “checked 
out” this plane. Both the Transport Pilot 
and his crew have forgotten his name, yet 
they are trusting their se to his skill. 

. * 

Mechanics and ground crewmen are truly 
the forgotten men in World War II. They 
go without praise yet they do their tasks 
well, consistently. We like to feel that their 
qualities—performance and dependability— 
are found in Resistoflex products, too. 

Years of development have produced in- 
strument, and vacuum hose and 
hose assemblies that are ounces lighter yet 


have a tensile strength far superior to simi- 
lar lines. They are flexible, stand up under 
millions of vibrations, under severe flexing 
and shock-loads. 

The glass-smooth inner surface of 
Resistoflex hose reduces turbulence and 
friction — is chemically inert — does not 
gum or erode in hydraulic fluids, lubricants 
or even in fuels having the highest aromatic 
contact. 


SEND FOR CATALOG 


Write for Resistoflex Aviation 
Catalog. On your company 
stationery, please. 


RESISTOFLEX FEATURES: 
SPECIFICATIONS—Complies with applicable Army 
and Navy specifications. 

SIZE S—Supplied in all standard diameters and lengths. 
LIGHTER AND STRONGER—Onnces lighter 
has tensile strength far greater than similar lines 


FLEXIBILITY —Permits compact design, less room 
to install. 


PERMANENT, FULL FLOW—The chemically inert 
inner surface reduces turbulence and friction. 
VIBRATION PROOF—Withstands millions of vibre 
tions, flexings, shock-loads. 


LOW AND MEDIUM PRESSURE INSTRUMENT, 

HYDRAULIC AND VACUUM HOSE ASSEMBLIES 

—MANOMETER TUBING, DIPPED AND 
MOLDED SPECIALTIES. 


RESISTOFLEX 


RESISTOFLEX CORPORATION, 


BELLEVILLE, 


NEW JERSEY 
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Bernstein, Maurice Saul, Layout Man, 


gikorsky Aircraft Div., United Aircraft 
Corp. 


Blanton, John William, B.S. in M.E.; 
Research Engineer, Bell Aircraft Corp. 

Britton, Sidney Leon, B.S. in A.E.; 
Weights Engineer, Fleet Aircraft Ltd., 


Cordas, Albert Carl, Stress Analyst, 
G&A Aircraft Corp. 

Diederich, Franklin Wolfgang, B.M.E.; 
Instructor, New York Univ. 

Doak, Marthon, Jr., Aero. Stress Ana- 
lyst, Bristol Aeronautical Corp. 

Donnen, Earl Martin, B.S. in M.E.; 
Detail Engineer, Boeing Aircraft Co. 

Richhorn, Howard W., B.S.E.; Struc- 
tural Designer & Stress Analyst, Fleet- 
wings Div., Kaiser Cargo, Inc. 

Fingerle, Forest W., Layout Draftsman, 
Consolidated Vultee Aircraft Corp. 

Flatt, Joseph, B.Ae.E.; Assoc. Aero. 
Engineer, U.S. Army Air Forces. 

Grautoff, Walter Bernard, Jr., Assoc. 
Engineer, C.A.A. 

Hall, Dudley, M.E.; Sr. Project Engi- 
neer, Northwest Airlines, Inc. 

Huntzinger, Richard Stauffer, B.S. in 
ME; Engineering Draftsman, The 
Glenn L. Martin Co. 

Huset, Elmer Alfred, Jr., B.C.E.; Pro- 
ject Engineer, Northwest Airlines, Inc. 

Johnston, John Patrick, Professional 
Engineer, Engineering Div., Douglas 
Aircraft Co., Inc. 

Kaufman, Norman Edward, Liaison 
Engineer, Airplane Div., Curtiss-Wright 


Keefer, Karl H., B.S. in Ae.E.; Stress 
Analyst, Airplane Div., Curtiss-Wright 


Klawans, Bernard Bertram, B.S. in 
AE.; Jr. Aero. Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Krusi, John Bernhard, B.A.E.; Engi- 
neer, Airplane Div., Curtiss-Wright Corp. 

Lester, William A., Power Plant Design 
Engineer, Bell Aircraft Corp. 

McKee, Dale William, A.E.; 
Layout, Bell Aircraft Corp. 

Mertens, Donald Arthur, Group Leader 
Fixed Equipment, Bell Aircraft Corp. 

Mosbacher, Karl Joseph, Jr., B.S. in 
ME; Application Engineer, General 
Electric Co. 

Myers, Frank Anthony, Jr., Sr. Layout 
Draftsman, Consolidated Vultee Aircraft 
Corp. 

Pederson, William John, Engineer, 
Universal Moulded Product Corp. 

_Pepping, Raymond Austin, M.S.; Lt. 

8. Amy Air Forces, Engineer, Engi- 
neering Div., Aircraft Lab., Matériel 
Center, Wright Field. 

ell, James Leslie, Jr., B.S. in Ae.E.; 
mmental Flight Test Weight Engi- 
heer, Airplane Div., Curtiss-Wright Corp. 

Pribyl, David Simpson, B.Ae.E.; Ma- 
terials Engineer, H. J. Heinz Co. 

chart, Frank E., Jr., B.S. in M.E.; 
ialty Engineer, U.S.N. 

Rosenberg, Reinhardt Mathias, B.S.; 
Flutter Engineer, Bell Aircraft Corp. 

Sandahl, Carl August Jr., Asst. Aero. 
NACA’ Langley Mem. Aero. Lab., 


James Akin, Jr., C.E.; U.S.- 


Design 


INSTITUTE NEWS 


Trimborn, Robert J., Weight Control 
Engineer, Asst. Chief, Grumman Aircraft 
Engineering Corp. 

Wilkie, James Sadler, B.S. in A.E.; 
Test Engineer, Republic Aviation Corp. 

Zech, William A., B.S. in M.E.; Stress 
Analyst, Airplane Div., Curtiss-Wright 
Corp. 

Ziegler, Jean Leroy, Test Pilot, Air- 
plane Div., Curtiss-Wright Corp. 


Transferred from Student to Technical 
Member Grade 


Brown, Joel Eugene, B.S. in A.E.; Engi- 
neering Asst., El Segundo Div., Douglas 
Aircraft Co., Ine. 

Carvey, Thomas Banks, Jr., A.B. in 
M.E.; Aerodynamicist, Globe Aircraft 
Corp. 

Cornwell, Roy Stribling, B.Ae.E.; Ens., 
U.S.N.R. 

Cotter, William Edward, B.S. in Ae.E.; 
Aerodynamicist, Avion, Ine. 

Cotton, Charles Bill, B.S. in Ae.E.; Jr. 
Aero. Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 

Fogel, Timothy John, A.B. in M.E.; 
Flight Engineer, Pan American Airways 
System. 

Fuller, George Milton, B.S. in Ae.E.; 
Trainee, Lockheed Aircraft Corp. 

Gendron, Willard Loeffler, B.S. in 
M.E.; Industrial Engineer, The Glenn L. 
Martin-Nebraska Co. 

Gray, Ian Alexander, B.Ae.E.; Service 
Engineer, Canadian Pacific Airlines Ltd., 
Canada. 

Hanson, Carl Mellren, Jr. Engineer, 
El Segundo Div., Douglas Aircraft Co., 
Inc. 

Head, Richard Moore, M.S.; Research 
Engineer, Lockheed Aircraft Corp. 

Higley, Robert Butler, B.Ac.E.; 
U.S.N.R. 

Hoblitzell, Carl Minor, B.S. in Ae.E. 

Holdahl, Robert Austin, B.Ae.E.; Flight 
Research Engineer, Bell Aircraft Corp. 

Hsiao, Kuang Hao, M.A.; Teaching 
Asst., Stanford Univ. 

Judin, James Palmer, B.S. in Ae.E.; 
Draftsman, Univ. of Minnesota. 

Klampe, Dean. G., B.Ae.E.;  Aero- 
dynamics Group, Airplane Div., Curtiss- 
Wright Corp. 

Knight, Richard Earl, B.S. in Ae.E.; 
Jr. Aero Engineer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Lueck, David William, B.S. in Ac.E.; 
Sr. Asst. Aerodynamics, Lockheed Aircraft 
Corp. 

Mastandrea, Emil James, Aero. Engi- 
neer, Hoosier Aircraft. 

Michelson, Irving, 


Ens., 


B.S. in Ae.E.; 


. Stress Analyst, Sikorsky Aircraft Div., 


United Aircraft Corp. 

Parsons, Robert Smith, B.S. in Ae.E.; 
Design Draftsman, Bell Aircraft Corp. 

Petrein, Richard Jule, B.A.E.; 2nd 
Lt., U.S. Army Air Forces. 

Powers, John Orin, B.S. in M.E.; 
Graduate Engineer ‘Trainee, Pratt & 


Whitney Aircraft Div., United Aircraft 
Corp. 

Rosenfeld, Howard Morton, B.S. in 
Ae.E. 

Shevchenko, Richard Platon, B.Ae.E.; 
Graduate Engineering Trainee, Pratt & 
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Whitney Aircraft Div., United Aircraft 
Corp. 

Solomon, William, B.A.E.; Jr. Aero. 
Engineer, Langley Mem. Aero Lab., 
N.A.C.A. 

Spreiter, John Robert, B.Ae.E.; Jr. 
Aero. Engineer, Ames Aero. Lab., N.A. 
C.A. 

Stein, Manuel, B.S. in M.E.; Jr. Aero. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Sward, Marvin Richard, B.Ae.E.; Ens., 
U.S.N.R. 

Tendeland, Thorval, B.Ae.E., Jr. Aero. 
Engineer, Ames Aero. Lab., N.A.C.A. 

Waite, Frederick Crawford, Jr., B.S. in 
A.E.; Ens., U.S.N.R. 

Wetzel, Joseph George, B.S. in Ae.E.; 
Apprentice Engineer, Panair de Brasil, 
Brazil. 

White, Frederick Milton, B.S.; 
neering Asst., Vega Aircraft Corp. 

Weining, Roger Franklin, B.Ae.E.; Jr. 
Aero. Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 


Elected to Affiliate Grade 


Capriola, Ralph L., Loftsman, Lead- 
man, Brewster Aeronautical Corp. 

Highleyman, Daly, Industrial Engi- 
neer, Consolidated Vultee Aircraft Corp. 

Ravashier, Minnie, Mngineering Asst. & 
Secy., Republic Aviation Corp. 


Engi- 


Necrology 


Harold Caminez 


Harold Caminez, an Associate Fellow 
of the Institute and a member of the 
Engineering Staff of the Lycoming 
Division of the Aviation Corporation, 
was among those killed in an accident 
to a transport airplane in which he was 
a passenger, near Bowling Green, Ky., 
on July 28. He was 45 years of age. 

In 1917 and 1918 Mr. Caminez was 
employed by the Curtiss Airplane & 
Motor Company in Garden City, Long 
Island, as a draftsman and served in the 
U.S. Naval Reserve in 1919 and 1920, 
receiving his degree of Mechanical Engi- 
neer from Cornell University in 1920. 
He transferred to the engineering divi- 
sion of the U.S. Army Air Corps at 
McCook Field, Dayton, O., designing, 
testing, and analyzing aircraft engines 
and taking charge of the Liquid-Cooled 
Engine Design Branch in 1924. In 
1925 he organized the Fairchild-Caminez 
Engine Corporation, serving until 1929 
as Vice-President and Chief Engineer, 
after which he joined the Allison Divi- 
sion of General Motors. He was in 
charge of the design and development of 
a series of liquid-cooled engines, es- 
pecially the Allison V-1710 aircraft 
engines for the Navy, redesigning it to 
meet the U.S. Army Air Corps specifi- 
cations. 

Between 1936 and 1939 he conducted 
his own enterprises as a consulting engi- 
neer and independent aircraft-engine 
designer, also inventing and developing 
the Aero-Thread screw system. In 
1939, he became executive engineer of 


CK 
Canada. 
| 
in| 
Carp. 
Corp. 
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ARTIME production demands have led 
> aviation engineers toa greater reliance upon 
centrifugally cast products. Parts formerly forged 
are now being turned out in rapidly revolving molds. 
In many cases, product performance has improved; 
in all cases, finished production time has been re- 
duced and critical materials have been conserved. 


Shenango-Penn castings can probably be used 
wherever wheels turn or where wearing or corro- 
sion exist. Because the process is so flexible, it is 
possible to furnish flanges and to work out unusual 
shapes and sizes. Our standard alloys meet all Army, 
Navy and Air Corps specifications—and are con- 
stantly tested and checked in our own laboratory. 

Why not call on our metallurgical and engineer- 
ing experience to determine whether there are new 
uses possible in your production? 


SHENANGO-PENN MOLD COMPANY 
2200 WEST THIRD STREET ° DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


All Bronzes- Monel Metal - Alloy Irons 


THE 5TH FREEDOM 


The life of every American will be fuller 
when, in the post war world, the amazing 
developments of modern aviation will be 
available to bring new freedom from bar- 
riers of distance. Among these develop- 
ments is the constant speed, light weight 
Wickwire Automatic Propeller with its 
fully automatic pitch change—contribut- 
ing to the speed, dependability and sim- 
plicity of family flying. 


WICKWIRE SPENCER 
AVIATION CORPORATION 


Blue Island, Illinois 


(Subsidiary of Wickwire Spencer Steel Company) 
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ir Associates, Inc., and joined Ly- 
«ning as Project Engineer in 1941. 

Mr. Caminez was the author of 
qumerous technical papers and articles 
that were published in engineering jour- 
mis and presented before scientific 
societies On aircraft engines, stress 
analysis, and engine-cooling problems. 


Montgomery Knight 


Montgomery Knight, an Associate 
Falow of the Institute, died on July 25, 
in his 43rd year, after an illness of 
gyeral months. He had been Director 
athe Daniel Guggenheim School of 
Agonautics and Professor of Aero- 
wutical Engineering at the Georgia 
School of Technology since 1930. 

Professor Knight was born in Lynn, 
Mass., on February 22, 1901, and was 

ated from the Massachusetts In- 
ditute of Technology in 1922, also tak- 
ing graduate courses at Harvard and 

Hopkins. In 1925 he entered the 
sevice of the National Advisory Com- 
mittee for Aeronautics as an aeronauti- 
ql engineer at Langley Field, Va. and 
was engaged there in aerodynamic re- 
garch until 1930. He was among the 
lading authorities in helicopter design 
and was the author of numerous tech- 
tical reports and notes published by the 
WAC.A. and various aeronautical pub- 
lications. 

In his work at Georgia Tech., Pro- 
fesor Knight was responsible for the 
direction and development of the aero- 
nautical curricula and research activi- 
ties of the Daniel Guggenheim School 
of Aeronautics. 


Frederick Bryton Thompson 


frederick Bryton Thompson passed 
away on July 20, after a long illness, at 
hishome in Detroit. He was the author 
aid publisher of numerous books on 

+ aerodynamics, aircraft, engines, meteor- 
y, aerial navigation, and civil air 
regulations. He was the owner of the 
Thompson Aviation Publishers, which 
heestablished in Detroit in 1930. 

Mr. Thompson was a native of 
Toledo, O., where he was born on April 
18,1884. He was largely self-educated, 
his studies of correspondence courses 

ing him eventually to the develop- 
ment of home-study courses in which he 
mdeavored to improve the existing 
techniques in that field. He enlisted in 
the U.S. Coast Artillery during the first 
World War, after which he served as a 
fmmercial ground-school instructor, 
to being the author and compiler of 
found-school courses. He acted as an 
Mstructor in meteorology and aerial 
Mavigation in the evening high school 
atCass Technical High School, Detroit. 


Lawrence A. Kirkland 


Lawrence A. Kirkland, one of the best 
nds the Institute has had, died on 
July 13, 1943, in New York. Although 
tot a member of the Institute, he was 
Mstrumental in offering to the Institute 
M 1934, at the suggestion of Nelson 
Mckefeller, offices in the R.C.A. Build- 
ig at a time when the Institute had prac- 
y no funds. The Institute was 
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one of the earliest. tenants of Rockefeller 
Center, and during its ten years of ex- 
panding activities it had the lively in- 
terest of Mr. Kirkland and his en- 
couragement in securing space that 
would be adequate not only for the 
offices of the Institute but for the Aero- 
nautical Archives and its publishing 
activities. 

Mr. Kirkland was a lawyer from 
South Carolina and took an important 
part in the restoration of Williamsburg, 
Va., as well as the development of 
Rockefeller Center. 

To his widow and his son, who is in 
the Naval Air Service, the Institute 
expresses its appreciation for the help- 
ful interest of Mr. Kirkland in its growth 
and success. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organiza- 
tion may have requirements listed 
without charge by writing to the 
Secretary of the Institute. 


WANTED 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 
not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Texas. 


Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
power Commission of your area. 
Write direct stating school, age, de- 
gree, experience, draft classification 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
trial Training Division, San Diego, 
California. 


Two Assistant or Associate Profes- 
sors: (a) Instructor aircraft detail 
design and structural layout; (b) In- 
structor preliminary airplane design. 
Both positions are to fill existing 
vacancies in the regular staff. Each 
must have his or her degree in aero- 
nautical engineering together with 
practical experience in the aircraft 
industry. Teaching experience desir- 
able but not necessary. Rank and 
salary depend upon qualifications. 
Address inquiries to Dean Robert L. 
Mann, Spartan College of Aero- 
nautical Engineering, Tulsa, Okla- 
homa. 


163 


Aeronautical Engineer: should be 
interested in future of air freight 
transportation, capable appraising 
current aircraft design for cargo ships 
and able to contribute practical ideas 
for sound development of efficient, 
coordinated air and ground handling 
service. Headquarters New York 
City; not a manufacturer. Reply 
stating age, draft status, qualifica- 
tions, and salary to Box 192, Institute 
of the Aeronautical Sciences. 


AVAILABLE 


Structural Aeronautical Engineer, 
M.E., 25 years’ experience military 
aircraft engineering including analy- 
sis, design supervision, liaison and co- 
ordination of experimental and engi- 
neering; desires responsible project 
with company having definite postwar 
work. Available within 30 days with- 
in radius of 200 miles of New York. 
Address inquiries to Box 194, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer, B.A.E. and 
M.A.E. degrees, 3 years’ practical 
experience as a stress analyst, de- 
signer, and an aerodynamicist; de- 
sires position as college instructor. 
Address inquiries to Box 193, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer, B.S. in 
Ae.E., 8 years’ experience, both mili- 
tary and commercial aircraft; experi- 
enced in all phases of design and de- 
sign supervision. Desires position of 
staff or design engineer in controls or 
assistant project engineer. Position 
must have postwar future. Address 
inquiries to Box 191, Institute of the 
Aeronautical Sciences. 


Engineer, B.S. in Ae.E., over 8 
years’ experience as test pilot includ- 
ing planning of tests and analysis of 
results, desires position primarily uti- 
lizing flight and engineering experi- 
ence but not involving routine test 
flying. Some flying desirable. Ad- 
dress inquiries to Box 190, Institute 
of the Aeronautical Sciences. 


Engineer, Senior Aeronautical and 
Physicist (Ph.D.), 15 years’ experi- 
ence, available as consultant. Ad- 
dress inquiries to Box 189, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer (B. of Ae.E.) 
6 years’ experience aircraft power-plant 
installation including design, layout, 
supervision, shop contact, liaison, field 
work for many first-rate military air- 
craft; also aircraft shop experience as 
mechanic and inspector. Desires posi- 
tion in supervisory design capacity or as 
engineering representative with power 
plant accessory manufacturer or as 
group engineer on power plants with 
aircraft manufacturer. Address in- 
quiries to Box 155, Institute of the 
Aeronautical Sciences. 
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UNITED STATES AIRCRAFT INSURANC; 


PICK THE U.S. GROUP 
FOR AVIATION INSURANCE 


i 
USAIG is the oldest and largest aircraft 


insurance group—organized 1928. 


USAIG comprises 58 old line American 


owned stock insurance companies, 


USAIG was pioneered and is headed by 
pilots who began their aviation careers jn 
World War I. 


THE ENGINEER, by using Cherry( —_ USAIG has a fine record of prompt and 
Rivets, can disregard blind spots in e efficient loss adjustments. 

riveted structures. He designs up to 
efficiency, rather than down to a 
manufacturing limitation. 


CINITED STATES CINDERWRITERS 
80 JOHN STREET a 
NEW YORK, N. Y. LOS ANGELES 


THE PRODUCTION MAN can 
increase output by using Cherry Rivets 

.. gets a better job in blind or hard- 
to-get-at places. One man does the 
job. No bucking bar is needed. 


THE SERVICE MAN does a better 
job in less time. Does not have to 
ream holes because Cherry Rivets 
work well with reasonable tolerance 
in grip length and hole size. 


Cherry] Blind) Rivets 


One of the great advantages of Darnell 
Casters is the permanency of service 
goes with them. Maximum savings ant 
CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION efficiency i is assured every user — yes, it’s 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING a Darnell guarantee that gives complete 
satisfaction. 


* FREE MANUAL * 


Get the complete story on Cherry Blind Rivets in the Handbook A-43. 
Request yours from Dept. A-105, Cherry Rivet Co., Los Angeles 13, Calif. 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK.’ 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO 
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